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TU SACH KY THUAT BIEN - BIEN Tlf 
TS NGUYEN TAN PHlAfC 



CAN BAN VA NANG CAO 


NHA XU AT BAN HONG DlfC 



Giao trinh “Ky thuat xung can ban va nang cao" la tap hai trong 
bo giao trinh “Dien td cong nghiep” gom nam tap: 

1) Linh kien dieu khien - Dien mot chieu cong nghiep 

2) Ky thuat xung c5n ban va nang cao 

3) Bidn tuf dng dung trong cong nghiep - tap 1 

4) Dien tuf tfng dung trong cong nghiep - tap 2 

5) Dien tuf cong sual 

Ky thuat xung la mon hoc ky thuSt cd sd cua nganh Bidn tuf 
va Dien tuf cong nghiep trong cac trddng Dai hoc, Cao dang va 
Trung hoc chuyen nghiep, co vi tri kha quan trong trong toan bo 
chddng trinh hoc cua sinh vien, hoc sinh cdc nganh hoc noi tren. 

Tuy nhien, nhieu nam qua giao trinh “Ky thuat xung" thieu 
vang trong cac Thtr vien, Thd quan va thi tnfdng sach Ky thu$t Dien - 
Bidn tuf cua thanh pho. Dieu nay gay kho khan rat Idn cho sinh vien, 
hoc sinh khi hoc tap hay muon nghien cufu tim hieu them ve lTnh 
vufc nay. 

Difdc su 1 dong vien cua nhieu giao vien, sinh vien, hoc sinh 
dang theo hoc nganh Dien - Dien td - Dien tuf cong nghifip, chung 
toi soan giao trinh nay nhSm muc dich ho trd cho viec day va hoc 
mon Ky thuat xung trong nha trddng, dong thcfi giup cho cac c£n 
bo ky thuSt, cdng nhan ky thuat Dien - Dien tuf trong cac xi nghidp 
cong nghiep co dieu kien cung co va nang cao kien thufc nganh nghe. 

Lan tai ban nay co nhieu sufa doi nhffng sai sot trong khau 
danh may va ve mach cua lan phat hanh trifdc. Rat mong dddc sd 
gop y thdm cua ban doc de sach ngay cang hoan thien hdn. 

Tp HCM, thang 10 n5m 2008 
Tac gia 
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CHlfCJNG 1 


KHAI NIEM CO BAN VE KY THUAT XIJNG 

§1.1. DAI Cl/ClNG 

Cac tin hieu dien c6 bien dd thay doi theo thdi gian dddc 
chia ra hai loai cd ban la tin hieu lien tuc va tin hieu gian doan. Tin 
hieu lien tuc con dddc goi la tin hieu tuyen tinh hay tddng td. tin 
hieu gian doan con dddc goi la tin hieu xung hay so. 

Tin hieu hinh sin dddc xem nhd la mot tin hieu tieu hieu cho 
loai tin hieu lien tuc. Vdi tin hieu hinh sin, dtfdng bieu dien nhd 
hinh 1-1, ta cd the tinh dddc bien do cua no d tdng thdi diem. 

Ngddc lai, tin hieu hinh vudng dddc xem la mot tin hieu tieu 
hieu cho loai tin hieu gian doan.Vdi tin hieu vuong, difdng hieu 
dien nhd hinh 1-2, bien do cua mi chi cd 2 gia tri la mdc cao va 
mite thap, thdi gian de chuyen tu 1 mdc bien dp thap len cao hay 
bien dp cao xuong thap rat ngan va dddc xem nhdtdc theii. 
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Chitting 1 


Khai nicm ed ban vc ky thuiit xung 


Trong nhieu trifling help, xung tam giae co the goi la xung 
rang cifa va ngiftfc lai. 

Cac dang xung eel ban, nhiftrong hlnh 1.3, rat khac nhau ve 
dang song, nhu'ng co diem chung la thdi gian ton tai xung rat ngan 
hay sd bien thien bien do tif thap len cao (nhif xung nhpn) hay tif 
cao xuong thap (nhif xung tam gide) xay ra rat nhanh. 

Tin hieu xung dude dinh nglna: “Tin higu xung dien dp hay 
xung dong dien la nhCfng tin hieu co thdi gian ton tai rat ngdn, co 
the so sanh vdi qua trinh qua do trong much dien ma chung lac 
dung”. 

§1.2. CAC THONG SO CUA TIN HIEU XUNG 

Tin hieu xung vuong trong hlnh 1-2 la mot tin hieu vuong ly 
tddng. Trong thife lc, khd co mot tin hieu vuong ma dddng bien do 
tang va difdng bien do giant thung ddng (dug vdi thdi gian tang hay 
giant la t = 0). 

Khi phan rich hay khao sat cac tin hieu xung ngiftfi ta xet 
cac thong so ci< ban nhif sau: 

1) Chu ky xung - Tan so xung 

Do long ciia xung la thili gian dug vdi tnde dien ap cao goi 
la l,,„ (hay t x ). Thdi gian khdng co xung dug vdi ntdc dien ap thap 
gpi la t„n (hay thdi gian nghi t r)( d 


V 


- 






toil 

tnir 

t 


/ 


^- y 



r--—^ 

T 

Hlnh, 1-4 : Chu ky xung 
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Ky ihual xung 


Nguyen Tan PhuVic 


Chu ky xung: T = t„„ + l„ ir 

Tan so xung la so Ian xung xuat hien trong mot dtin vi thtii 
gian cung diftic tinh theo cong thde: 



2) Do rdng va he so" day cua xung 

Trong mot chu kv cua xung, thtii gian to xung (t, m ) (hurting 
rat ngan so vtii chu ky T. Ngifdi ta dinh nghia, do rdng cua xung la 
ti so giffa chu ky T va do rdng xung t„ n : 

T 

Do rdng: Q — — 

Nghjch dao cua do rdng Q dtftic goi la he so day cua xung. 

He so" day: n = — 

T 

3) Do rong siftln trvfdc, do rong siftln sau 

Trong thi/c te, cac xung vudng khdng co dang ly tifdiig, hinh 
1.4, ma lai cd dang nhi/hinh 1.5. Theo dang xung hinh 1.5, khi tang 
dien ap se cd thtii gian tre t r (r: rise) goi la dp rdng siftln traffic, 
ngiftic lai, khi giam dien ap cung se cd thtii gian Ire t| (f: fall) goi la 
do rdng siftln sau. 

Bd long siftln trifdc, dp rdng stftin sau la thtii gian bien dp 
xung tang hay giam trong khoang 0,1 V ln den 0,9V 

Thdi gian xung cd hien dp tif 0,9V m den V,„ ufng vdi doan 
dinh ciia xung goi la t p (p: peak). 
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Chi/ong l 


Khai iiicm cd ban vc ky thuat xun 



Do rung xung thifc te: 

ton = b + tp + tj 

Do sut dinh xung AV la do giam bien do df phan di'nh xung. 

§1.3. TRANG THAI NGl/NG VA DAN CUA TRANSISTOR 
1) Trang thai ngtfng 

Mot transistor c6 the lam viec nhuf mot khoa dien tuf de dong 
va ngtlt mach dien. Trang thai ddiig hay ngit mach cua transistor 
tuy thuoc vao nn'fc dien ap phan cite chocifc B ciia no. 



Ilinh 1-6 : Transistor ngtfng 



Ky ihuat xunt; 


NeuyC-i) Tan PhuV-lc 


Trong hinh 1.6, transistor co dien up = OV non V H = OV, 
transistor khong difdc phan ct/c nen nguiig dan. Trang thai nay 
transistor co Ib = 0 va Ic = 0. 

Dien ap ngo ra <’l ctfc C cua transitor: 

Vo = V c = V cc - I c . R c (vdi I c = 0) 

Suy ra : Vo = Vcc 

Nhif vay, ngo vao V! co mute thap, ngo ra Vo co mtfc cao. 

2) Trang thai d3n bao hoa 

De transistor chuyen tCf trang thai ngat, nhuf hinh 1.6, sang 
trang thai dan bao hoa thl ngo vao phai difdc cap mot dien ap dii 
Idn sao cho dien ap Vb ldn hdn mot mtfc ngifOng de transistor dtfdc 
phan ctfc bao hoa. Dien ap nay dtfdc goi la VBE Si( , co tri so tuy thupc 
chat ban dan che tao transistor. 



Ta co: Vu^»i - 0,7V -h 0,8V (transistor chat silicium) 

VuK'.ui ~ 0,3V (transistor chat germanium) 

Trong much dien hinh 1.7, diem tref Rc dtfdc coi ia dien trot 
tai de xuc dinh dong dien I c qua transistor. Nhi/ da biet, khi transistor 
chay ct trang thai bao hoa thi ctfc C cd dien ap ra: 
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ChuUng 1 


Khai nicm cd ban vc ky thuat xun 


V c = VcEsal * 0,1 V -r 0,2V 
Nhtf vay, dong dien Ic dtfdc tinh theo cong thtfc: 


V -V 

' CC CEsnl 


Khi co dong dien tai Ic. phai tinh dong dien can thiet cung 
cap cho cifc B de chon tri so dien tret R B thich hdp. Thong thiftlng ta 


/.-■t 

p 


(p: do khuech dai dong dien) 


Truing hop can cho transistor chay bao hoa vffng (bao hoa 
sau) thi co the tinh dong di^n I B theo cong thtfc: 

/ a = ( k la he so bao hoa sau, k 2 + 5) 

Dien trcl R B dtfdc chon theo cong thtfc: 

V -V 

__ _jf_ REmt 

* - / 

1 B 

Thj da ■ Mach dien hinh 1.7 co cac thong so: +Vcc = 12V, Rc 
= l,2kft, transistor chat si va P = 100, dien ap vao V, - 1,5V. 

Trtfdc het phai tinh dong dien tai Ic. 

j Kv-Kk^ _ 12 ~ 0,2 * 10mA 
R r 1,2.10 3 


Chon he so bao hoa sau k = 3, ta co: 

r .I c 1 10.10” 3 . 

I B = k— = 3- = 0,3mA 

p 100 

Dien tret R B dtfdc chon co trj so: 
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Ky Ihuat xun^ 


Nguyen Tan Phufle 


R _ K _ 15_08 _ 2 33 k Q 

/„ 0 , 3 . 10 " 

Chon dien trd theo tieu chuan la R u = 2,4k<Tl 

§1.4. HAI TRANG THAI BAO HOA CUA OP-AMP 

Be thOc hien chil’c nang chuyen doi trang thai cua mach, 
ngoai transistor, co the dung OP-AMP (bo khuech dai thuat loan), 
nhef vao hai trang thai bao hoa cua no trong much khuech dai so 
sanh. 


+V C 



Hinh 1 -8 : Mach khuech dai so sanh 


So do hinh 1-8 la much khuech dai so sanh cd ban dung hai 
nguon doi xtfng ±Vcr- Bien up dat vao ngo khong dao (ngo +) gpi 
la V, + va dien ap dat vao ngo dao (ngo -) gpi la V;“. 

Tuy thupc dien ap d hai ngo nay so vdi nhau ma OP-AMP 
se chay d mot trong hai trang thai sau: 

-neu: V* > Vj“ V () = +V C c. la trang thai bao hoa difdng 

-neu: V { > Vj + => V<i = -Vcc. la trang thai bao hoa am. 


Trong thifc te, much khuech dai so sanh se nhan mol dien 
ap d ngo vao la V, de so vdi dien ap chuan la Vr. Tuy theo yeu cau 
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Chi/dng 1 


Khai nicm ed ban vc ky Ihuat xung 


cua mdi mach ma ta cho dien ap ngo vao Vi vao ngo dao hay ngo 
khong dao va dien ap chuan V R vao ngo con lai. 

1) Dien ap V ( vao ng5 dao, vao ngo khong dao 




Theo sd do mach so sanh hinh I-9a, dien ap ngo vao V, difa 
den ngo dao do so vdi dien ap chuan V R d ngo khong dao. 

Ham truyen dal cua mach bieu dien nhu" hinh l-9h. 

Ncu Vi<V R (hay V,” < V, + ) thi V n = +Vcc . va ngtfdc lai, neu 
Vi> V R (hay Vr>V, + )thi V„ = -V (T . 


15 



Ky ihual xunj: Niiuyen Tan Phifdc 



Mach so sanh hinh l-lOa c6 dien ap vao Vi ngude lai vdi 
maeh so sanh hinh I-9a, nen co ham truyen dat ngifrtc lai va difdc 
bicu dien nhu" hinh 1-1 Ob. Theo do, neu V, < V R (hay V, + < VD thi 
V 0 = -V C c . va ngtfdc lai, neu Vj > V R (hay V| > Vf) th'i V 0 = +Vcc- 

Hai trang thai ngifng va dan bao hoa cua transistor hay hai 
(rang thai bao hoa dtfdng va bao hoa am cua OP-AMP dtfdc dung 
de cho ra hai dien ap mtfc cao va mdc thap, tao ra cac tin hieu xung 
dien. 
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CHlJdNG 2 


CAC PHlfafNG PHAP BIEN DOI DANG XUNG 

§2.1. DAI ClTtfNG 

Trong ly thuyet ve much loc, chia ra mach loc thu dong va 
mach loc tich ctfc. Cac much loc thu dong dung R-L-C con dude 
chia ra nhieu loai mach khac nhau gom: 

- Theo loai linh kien co: mach loc RC, mach loc RL, mach 

loc LC 

- Theo tan so chon loc co: mach loc tan so thap qua. mach 
loc tan so cao qua, mach loc dai qua, mach loc dai chan. Tuy theo 
each s3p xep cac linh kien R-L-C trong mach ma moi loai mach se 
co tac dung chon loc tan so khac nhau. 

Trong cac loai mach loc tren, mach loc thap qua va mach 
loc cao qua dung RC, RL dUdc ifng dung trong ky thuat xung gqi la 
mach tich phan va vi phan, de bien doi dang xung. 


§2.2. MACH TICH PHAN (INTEGRATOR) 

Theo dinh nghTa, mach tich phan la mach ma dien ap ra v„(t) 
ti’ lc vdi tich phan theo thdi gian cua dien ap vao Vj(t). 

Ta co: v„(t) = k 1 v ; (t)dc (k la he so ti le) 

1) Mach tich phSn RC 

Mach tich phan hinh 2.1 chinh la mach loc thap qua dung 
RC. Tan so cat cua mach loc: 

/ = —— 

2 ttRC 
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Ky ihuiU xung 


Nguyen Tan Phu’ete 



Hlnh 2,1 : Mach tich phan RC 


Do dien ap vao Vj la ham bien thien theo thcJi gian nen dien 
ap tren dien tref R va tren tu C cung la ham bien thien theo thefi 
gian. 


Ta co; v s (t) = v R (t) + v c (t) 

V 4 \ + 

Xet mach dien c'l tru'etng hdp nguon dien ap vao v, co tan so 
fj rat eao so vdi tan so cat fc. Luc do, dung khang Xc se co tri so rat 

nho (do X =—^—). 

2 nf,C 


Nhtf vay: 


neu 

thi 


/ » fc 
R»X, 


1 

2 jcRC 
1 

2 nf,C 


Suy ra: v R (t) » v c (t) (vi i R va ic bang nhau) 

Boi vdi tu C, dien ap tren tu difdc tilth theo cbng thtfc: 



Dien ap tren tu C cung la dien ap ra nen: 

v ,i(0 = v < 0) = -^[i0)dt 


trong do: 


/(0 = 


v, (/> 

R 


(vi R » Xc nen bb qua Xc) 
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ChtWng 2 


Cae phuOng phap hicn doi clang xung 


Suyra: v l( (0 = ^p~<rt 

v,,(0 = 7^c^ (0 ^ 

Nhif vay, dien ap ra v„(t) la li'ch phan cua dien ap vao v,(t) 
1 


vdi he so ti le k: 


k = 


(khi tan so fj rat Idn so vdi tV) 


RC 


Dieu kicn ciia mach: f, » IV 

1 


Hay: 


/,» 


2nRC 


Noi each khac la: RC » 


24: 


Hay: 


r » 


Irf, 2 n 

trong do: t = RC la hQng so thdi gian, T, la chu ky. 

Trifling hop dien up vao v, la tin hieu hinh sin thi: 

Vi (l) = V m sincot 
Dien ap ra: 

V 


on 


1 t V 

v,(/) =- V m sin cot dt - -— cos 

RC i o)RC 

y 

v (i) = ——-sin(wt - 90°) 
coRC 


Nhif vay, neu Ihoa man dieu kien cua mach lich phan nhif 
tren thi dien ap ra hj tie pha 9() u va hicn do hi giiun xuong vdi he so 

1 


ti le la 


mRC 
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Ky Ihual xiintr 


Nguyen Tan Phift'tc 


2) t)ien ap vao la tin hieu xung vuong 

Khi clien ap vao la tin hieu xung vuong co chu ky la T, thi c6 
the xet ly le hang so thdi gian t = RC so vdi T,, de giiii thich cac 
dang song ra theo hien tuVtng nap xa cua tu. 



Hinh 2.2 : Dang song vao va ra cua 
mach tich phan nhan xung vuong. 


Gia thiet dicn ap ngo vao la tin hieu xung vuong doi xifng 


co chu ky T, (hinh 2.2a). 
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Ctufting 2 


Cac ptufting phnp hien doi dang xung 


Neu much rich phan co hang so thcii gian x = RC rat nho so 
vrii T„ tu nap va xa rat nhanh nen dien ap ngo ra v 0 (t) co dang 
giong nhu'dang dien ap vao v, (t) (hinh 2.2b). 

T 

Neu niach rich phan co hang so thcii gian t = —, tu nap va 

5 

xa dien ap theo dang ham so mu, bien do dlnh cua dien ap ra thap 
hdn V p (hinh 2.2c). 

Neu mach rich phan co hang so thcii gian x rat ldn so vc'ii Tj, 
thi tu C nap rat chain nen dien ap ra co bien do rat thap (hinh 2.2d), 
nhring dtfclng tang giam dien ap gan nhd dtfclng thang. 

Nhd vay, mach rich phan neu chon tri so RC thich help thi co 
the stVa dang xung vudng d ngo vao thanh dang song rang cifa hay 
tain giac cl ngo ra. Neu xung vuong doi xtfng thi xung tain giac ra la 
tam giac can. 

Trtfcfng help tin hieu ngo vao la mot chuoi xung vuong 
khong doi xtfng vdi t (lll > t„n. Trong thcii gian t on ngo vao co dien ap 
cao, tu C nap dien. Trong thcii gian t,>n ngo vao co dien ap OV, tu C 
xa dien, nhuiig do thcii gian t,,,r nho hcln t,, n nen tu chtfa xa dien het 
ihi lai nap dien tiep lam cho dien ap tren tu t3ng dan (hinh 2.3). 


V,(t) f 

Vp} 



Hinh 2.3 : Chuoi xung vuong vao 
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Ky thuat xung 


Nguyen Tan Phifc'fc 


3) Mach tfch ph5n RL 

Mach loc lhap qua dung RL cung cd the dung lam mach tfch 
phan nhir hinh 2.4. 


L 



Hinh 2.4 : Mach tfch phan dung RL 


Chufng minh tifting tif nhtf mach tfch phan dung RC ta co 
dien ap ra v„ (t) ti le tfch phan vdi dien ap vao v, (t) theo theti gian. 

Ta cd : v 0 (/)=j [v ( (t)di 

Trong do he so ti 1<? K = — 

4) Mach tfch phSn dung OP-AMP 

Mach dien hinh 2.10 la mach tfch phan dung OP-AMP, trong 
do hai linh kien R| va C de tao hang so thdi gian t = R|C. Dien trot 
Ri con la dien trd vao, dien trd R? de bu nhiet cho OP-AMP, 
thufrng chon R 2 = R). 

Do dien ap vao ng5 dao, dien ap ra difdc tfnh theo cong 

thtfc: 

trong do, he so ti le K. =— 

R X C 



Chifttng 2 


Cac phuVfng phap hicn doi dang xung 


Neu ngo vao nhan xung vuong thi qua dien trcf R| d ngo vao 
dao se co xung tam giac va d ngo ra cung co xung tarn giac (hinh 
2.5). 


C 



Hinh 2-5 : Mach tich phan dung OP-AMP 


§2.3. MACH VI PHAN (Differentiator) 

Theo dinh nghTa, math vi phan la mach co dien ap i i v 0 (t) ti 
le vdi dao ham theo thdi gian cua dien ap vao V;(t). 

Ta co : v 0 (f )= K — v, (/) ( k la he so t'i le . 

dt 

Trong ky thuat xung, mach vi phan co tac dung thu hep do 
rong xung, tao ra cac xung nhon de kich cac linh kien dieu khien 
hay linh kien cong suat khac nhtfSCR, triac ... 

1) Mach vi phSn dung RC 

Mach dien hinh 2.6 chinh la mach loc cao qua dung RC. Tan 
so cat cua mach loc: 


' 2 nRC 

Dong dien i (t) qua mach cho ra sir phan ap nhtf sau: 
Vi (t) = v t (t) + v R (t) 
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Ky thuat xun 


Nguyen Tan Phu'dc 
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ChiMng 2 


Cae phifdng phap bicn doi dang xung 


dt 


Dien ap ra chi'nh la vi phan (dao ham) theo thcti gian cua 
dien dp vao, vdi he so tile k la k = RC, khi tan so" fj rat thap so vdi 
tc- 

Dicu kien cua mach vi phan: 


f, « l'c hay 


f, « 


1 

2tcRC 


Ndi each khac: 

1 1 T 

RC « —— hay t « —- = —— 
2tf, lif, In 


trong do: t = RC la hang so" thdi gian, Tj la chu ky. 

Tru’dng hdp dien ap vao Vj(t) la tin hieu hinh sin thi: 
v,(t) = V,„ sino(t) 

dien ap ra la: v„(t) = RC — V,„sinwt 

dt 


- toRCV n ,.cos©t 
= <riRCV m sin(ct)t + 90°) 

Nhu* vay, neu thoa dieu kien cua mach vi phan nhif tren thi 
dien ap ra bi sdm pha 90° va bien do nhan vdi he so ti le la coRC. 

2) Dien ap vao la tin hi£u xung vuong 

Khi dien ap vao la tin hieu xung vuong, co chu ky Tj thi co 
the xet ti le h^ng so thdi gian t = RC so vdi T s de giai thfch cac 
dang song ra theo hien tifrtng nap xa cua tu. 
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Gia thiet dien ap ngo vao la tin hieu xung vuong doi xtfng 
co chu ky T, (hinh 2.7a). 


Vi(t) 4 


a) Dang song ngo vao 
V„(U 



b) Dang song ng5 ra khi z = — 


V„(t4 



c) Dang song ngo ra khi t « Tj 


Hinh 2.7 : Dang song vao va ra 
cua mach vi phan 

T 

Neu mach vi phan co h^ng so thcli gian z = -j, tu nap va xa 

dien tao dong i(t) qua dien trd R, tao ra dien ap giam theo ham so 
mu. Khi dien ap ngo vao bang OV thi dau dtfdng cua tu noi mass va 
tu se xa dien the am tren dien trd R. O ngo ra se co hai xung ngtfdc 
dau nhau co ,'ien do giam dan 2.7b). 
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Chitting 2 


Cac phittlng phap hicn doi dang xung 


Neu mach vi phan co hang so thrii gian t rat nhd so vdi Ti, tu 
se nap va xa dien rat nhanh cho ra hai xung nguMc dau nhifng co do 
rong xung raft hep dittlc gpi la xung nhon. 

Nhtf vay, neu thda dieu kien cua mach vi phan thi mach RC se 
doi tin hieu tit xung vudng ddn cute ra hai xung nhon lu 0 ng elite (hinh 2.7c). 

3) Mach vi ph§n dung RL 

Mach loc cao qua dung RL cung co the lam mach vi phan nhi/ 
hinh 2 . 8 . 


R 



Chtfng minh lifting ttf nhif mach vi phan dung RC, ta co dien 
ap ra v 0 (t) ti le vi phan vdi dien ap vao v;(t) theo thcli gian. 

Ta co : v 0 (t) = ^' V ' — 

R dt 


trong do he so ti le la: k — — 

R 


4) Mach vi phan dung OP-AMP 

Mach vi phan set do hinh 2.9 co each mac theo kieu mach 
dao vdi mach phan ap la tu C va dien trd R 2 . 

Tu C la tu di/a tin hieu vao, R 2 la dien trd hoi tiep tif ngo ra 
ve ngo vao. Dien trd R| de on dinh tong trd ngo vao. Dien trd R 3 
thifdng chon co tri so bang dien trd R 2 co tac dung bu trur nhiet. 
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R 2 



Dong dien vao cung chlnh la dong dien nap vao tu difctc tlnh 

d{V.) 


theo cong thtfc: 


iin = C 


dt 


Do tlnh chat cua OP-AMP nen dong dien vao nap qua tu 
cung chlnh la dong qua dien trot hoi tiep R 2 va dt/dc tlnh theo cong 
thtfc: 


IR2 = 


K 

R 2 


= iin = C 


d(V,) 

dt 


Suy ra: 


hay 


V,) — iin R2 


V (1 = - R 2 c 


d(K) 

dt 


Neu cho tin hieu vao la xung vuong, dong qua tu sc cho ra 
hai xung nhon. Doi vdi OP-AMP, khi cho xung tam giac ddt d ngo 
vao thi se cho xung vuong d ngo ra. 


§2.4, Gltfl HAN BIEN DQ XUNG 

Tuy theo yeu cau cua mach can dieu khien, doi vdi cac tin 
hieu xung co bien do ldn ngudi ta lai can phai gidi hart ct mot mtic 
dien dp toi da goi la dien ap chuan V R (Reference). 




1) Mach gidi han dung diod va nguon chuan 

Mach dien hinh 2-IOa co tac dung gidi han bien do ciia cac 
xung difdng. Neu V, < V R thi diod D ngifng va V () * Vj. Ngifdc lai, 
neu V, > V K thi diod D dan coi nhif noi tat va Vo ~ V R . 



Hinh 2.1()a : Gidi han xung difdng 

Mach dien hinh 2.10b co tac dung gidi han bien do ciia cac 
xung am. Neu V>-Vr thi diod D ngifng va V () « V,. Ngifdc lai, neu 
Vj < — Vr thi diod dan coi nhif noi tat va Vo « -V R . 
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Mach dien hinh 2.10c co tac dung gidi han bien do cua ca 
hai loai xung, xung am va xung dtfdng. 


2) Mach gidi han dung diod Zener 



c) Gidi han xung dudng va xung am 


Hinh 2.11 : Gidi han bien do xung "mg diod Zener 

De gidi han bien do xung ngufdi ta con dung Zener thay cho 
diod D va nguon chuan V R> Dien ap Vz do hii.u tfng Zener se la 
dien ap gidi han bien do xung. 

Trong hinh 2.1 la, neu V, < Vz thi Zener ngifng va V t> ^ Vj. 
NguYlc lui, neu V, > V z thi Zener dan cd tac dung ghmi ap va V n = 
Vz- Mach nay dung de gidi han bien do ciia cue xung dudng. 

Gidi thich tifdng tif cho mach gidi han hinh 2.11b dung de 
gidi han bien do xung fun, va hinh 2.11c de gidi han bien do xung 
difdng va xung am. 



CHLfCfNG 3 


MACH DAO DONG DA HAI Ll/CfNG ON 


Mach tao xung cd ban nhai la cac mach tao xung vudng 
difctc goi chung la mach dao dong da hai. Mach dao dong da hai 
dtfa vao sif nap dien va xa dien cua tu dien ket hdp vdi dac tinh 
chuyen mach cua transistor. 

Co ba loai mach dao dong da hai: 

- Dao dong da hai lifting on (Bistable Multivibrator) con goi 
la Flip-Flop (mach lat hay bap benh) 

- Dao dong da hai ddn on (Monostable Multivibrator) 

- Dao dong da hai phi on (Astable Multivibrator) 

Chung ta se Ian lifcft phan tich ba mach dao dong da hai tren 
trong ba chlfdng 3-4-5. 


§3.1. MACH DAO 

Mot transistor co the lam chide nang cua mach dao 111114 set do 
hinh 3.1. 

Khi Vi Cl mufc dien ap cat), transistor chay brio hba, dong L 
qua Rc tao sut ap, V 0 « 0,2V (Vc ts ,,i) dtig vdi mtfc dien ap ra thap. 

Khi V, fl mtfc dien ap thap, transistor bj phan ctfc ngtfdc Cf 
ngd vao nen ngtfng dan, dong I c - = 0, non khdng giam ap qua R c . 
Luc do, Vo * V r c tfng vdi mtfc dien ap cao ra. 
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Hinh 3.2 ; Ghep hai much dao 


Co the ghep hai mach dao dung transistor de tao thanh 
much Flip-Flop (sd do hinh 3.2). Theo each ghep nay, dien ap ra 
Voi se la dien ap vao V i2 va ngifdc lai dien ap ra V n2 sc la dien ap 
vao V,,. 
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ChtfOng3 


Mach dao dong da hai Itfflng on 


§3.2. MACH FLIP-FLOP CO BAN 
1) Sd d6 



Tur each ghep hai mach dao ddng hai transistor nhif hinh 3.2, 
thufcfng ve lai much Flip-Flop theo kieu doi xtfng (hinh 3.3). 

Trong set do dung hai nguon, nguon +Vcc de cap dong 1 b, Ic 
cho transistor ddn bao hoa va nguon -V B b de ph5n ctfc ngifttc cho 
cu'c B ciia transistor nguhg dan. 

2) Nguyen ly 

Gia thiet co mach Flip-Flop doi xtfng (Ti va T 2 cimg ten, cac 
dien tref phan ctfc cho hai transistor cung tri so), nhtfng hai transistor 
khong the can bang mot each tuyet doi nen se co mot transistor 
chay manh hcln va mot transistor chay yeu hdn. 

Gia thiet transistor Ti chay manh hdn T 2 , dong dien I C i Idn 
hdn qua Rci lam dien ap Va giam. Dien ap Vci qua didn trc( R 2 
phan cu’c cho T 2 se lam Vg 2 giam va dieu nay lam cho T 2 chay yeu 
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hdn. Khi T 2 chay yeu, dong di 6 n Icz nhd hdn qua Ro lam dien ap 
V C 2 tang. Dien ap V C2 qua dien trd Ri phan eye cho Tj se lam V H | 
tang lam T] chay manh hdn ntfa. Cuoi cung, T| se tien den trang 
thai bao hoa, T 2 tien den ngifng dan. Neu khong co mot tac dong 
nao khac thi mach dien se 3 mai trang thai nay. Day la mot trang 
thai cua mach Flip-Flop. 

Ngifdc lai, neu transistor T 2 ch^y manh hdn T] va ly luan 
tifdng ty th'i cuoi cung se cd T 2 tien den trang thai bao hoa va Ti tien 
den ngifng dan. Mach dien cung se 3 mai trang thai nay, neu khong 
co mot tac dong nao khac. Day la trang thai thuT hai cua Flip-Flop. 

Mach Flip-Flop se 3 mot trong hai trang thai tren nen difdc 
gdi la mach lifting on. Tuy nhien, phai chon cac dien tr3 va nguon 
dien thich hdp thi mdi dat difdc nguyen ly tren. 

3) PhSn tich diyn ap va dong di£n trong m$ch 

De thay ro hdn nguyen ly cua mach Flip-Flop, ta co the 
phan tfch dong dien va dien ap trong mach Flip-Flop tieu bieu, nhif 
trong mach dien hinh 3.4, vdi cac tri so dien tr3 va nguon cu the . 

Theo gia thiet, khi Ti bao hoa ta co: 

Vci = V C Csai ~ 0 , 2 V 
Vbi = V BEsal » 0,8V 


Suy ra dong di£n I C | va Ibi theo cong thde: 


v -V 12-0 2 

I C| = :«■ - . 7 * 6,5mA 


L n 


V -V v +v 

_ hr HKxut _ ' Hfrai ■ ' HH 


R r2 + R, 


R 


«i 


1 , 8.10 

12 - 0,8 0,8 + 6 

’ 1,8.10 J +18.10 3 47.10 3 


= 0,41mA 
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Mach dao dong da hai ludng on 


+12V 



Hinh 3.4 : Mach Flip-Flop tieu bieu 


Cf trang thai bao hoa, transistor thtfdng co P nho, chon p = 
50. Ta cd the nghiem lai dicu kien bao hoa cua Ti nhiTsair. 

Thong thifdng: I B = — = — — = 0,13mA 

■ P 50 

Mach dien cd: I B i= 0,41mA (Ibi > Ib) 

Nhtfvay: T| du dieu kien de bao hoa vi I B i > ^ L 

Xet T 2 luc do d trang thai ngifng ta cd: 

Vci = Vcc - (Ibi + Ir) Rc2 

Vc2 = Vcc-( ^ F/, ^ )Rc2 


= 12 - ( 


R r2 + ft, 
12 - 0,8 


1,8.10' +18.10 


— ). 1 , 8 - 1 0 3 3= 1 IV 
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Vb 2 — (Vci + Vbq) 

= ( 0,2 + 6 ) 


Rm 


R 2 + R h , 
47 


-V 


BB 


18,10 A + 47.10 


7 -6*-1,5V 


T 2 la loai transistor NPN co V B2 = -1,5V (V B2 < 0V) nen T 2 phai 
nguhg dan. 

Neil d trang thai ngi/dc lai thi hai transistor se co dong dien 
va dien ap d cac chan ngifdc lai vdi phan tich tren. 

Dien ap nguon am -V BB co tac dung phan ctfq cho T 2 . de T 2 
on dinh d trang thai ngifng, tranh tac dong cua nhieu co the lam T 2 
doi trang thai. 

Tritdng hdp khong can thiet chong nhieu thi co the khong 
cln dung nguon -V HB . Luc do, hai dien trd R B i - R B2 dude noi mass 
hay co the khong can dung cung dude. 


§3.3. PHlTOfNG PHAP KICH DOI TRANG THAI CUA FLIP-FLOP 

Trirdng hop T| dang bao hoa, T 2 dang ngilhg din, nhu 1 mach 
hinh 3.4, muon doi trang thai cua Flip-Flop, ta co the cho mot xung 
am vao cUc B| (hoac la cho mot xung difdng vao cdc B 2 ). Muon doi 
trd lai trang thai cu, phai cho mot xung dudng vao cdc Bi (hoac la 
cho mot xung am vao ctfc B 2 ). De ddn gian thtfdng chi dung mot 
loai xung. 

1) Mach kich m(it ben 

Sd do hinh 3.5 la mach Flip-Flop vdi mach kich mot ben. 
Xung kich dieu khien la xung vuong qua mach vi phan RC de doi 
tit xung vuong ra hai xung nhon (xung nhon ductng tfng vdi canh len 
va xung nhon am tfng vdi canh xuong). Diod D co tac dung loai bd 
xung nhon dtfdng va chi dtfa xung nhon am vao ctfe B|, de doi trang 
thai T ( tif bao hoa sang ngifng dan. 
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Chdctng3 


Mach dao Jong da hai ldflng on 


+ I2V 



Gia ihiet mach c6 trang thai nhdhinh 3.5 la T| dang bao hba 
va Ti dang ngdng dan. 

Khi ngo vao nhan xung vuong (Vi n ) qua mach vi phan RC 
tao dien ap V, tren dien trd R la hai xung nhon. Khi c(3 xung nhqn 
dUdng thi died D bi phan ede ngddc nen ngdng dan, mach Flip-Flop 
van giff nguyen trang thai dang co. Khi cd xung nhqn am thi diod D 
dUde phan ede thuan (coi nhd noi tat)lam dien ap Vbi giam xuong 
dddi OV. Luc do,.Ti ngdng dan nen Ibi= 0, lei = 0 nen V C! tang cao 
se tao phan ede dii manh cho ede B 2 va T 2 chay bao hoa. Khi T 2 da 
bao hba, Vc> ~ 0,2V nen T| khbng dddc phan ede se tiep tuc ngdng 
dan, mac dau da het xung am. 
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Hinh 3.6 : Dang song <5 cac chan 


Nhi/ vay, mach Flip-Flop da chuyen tuf trang thai T, bao 
hoa-T 2 ngifng, sang trang thai T| ngifng-T 2 bao hoa. Khi mach da 
on djnh d trang thai nay thi mach se khong bi lac dong doi trang 
thai bdi xung kich vao circ B| niJa. Bay gief, muon doi trang thai cua 
mach trd lai trang thai cu thi phai cho xung vuong tiep theo qua 
mach vi phan va diod D vao cite B 2 (vi T 2 dang il trang thai bao 
hoa). 

2) Mach kfch d£m 

Doi vdi mach kich mot ben thi mach Flip-Flop phai durdc 
kich lan lifdt, luan phien vao cite Bi va B 2 thong qua hai mach vi 
phan va hai diod. 
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Mach dao dong da hai lining on 


+12V 



T in 

i 


Hinh 3.7 : Mach F-F co ngo kkh dem 


Be doi trang thai much Flip-Flop b5ng mot thtf xung kich 
vao mot ngd chung ta co the dung mach kich dem. 

Mach dien hinh 3.7 la set do mach Flip-Flop co ngo kich dem 
nhan xung kich la xung vuong. 

Theo so do nay, mach dang d trang thai T| bao hoa, T? 
ngdng dan. Hai dien trot I0ktT2 them vao d mach ra hai diem A va B 
va hai diem nay co dien ap gan giong nhif dien ap cua hai ctfc C| 
va C 2 

Taco: V a ^V C i= 0,2V (T| dang bao hoa) 

Vb = Vc 2=11V (T 2 dang ngutig dan) 

Khi co xung vuong d ngo vao (Vj„) thi qua hai tu C1-C2 se 
co hai xung nhpn difdng tfng vOi canh len cua xung vuong va co hai 
xung nhpn am dng vdi canh xuong cua xung vuong tai hai diem A 
va B. ThOi diem co xung nhpn difdng, ca hai diod D 1 -D 2 deu bj 
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phan cure ngddc nen khong co tac dung vdi mach Flip-Flop. Khi co 
xung nhon am tai hai diem A va B thi tai hai diem nay se co hai 
mdc bien doi khac nhau. 

Do V A » 0,2V nen khi co xung nhon am thi xung am se lam 
giam dien ap V A va diod Di dddc phan ede thuan. Bieu nay, se lam 
doi trang thai T| id bao hoa sang ngdng din va doi trang thai T 2 td 
ngdng dan sang bao hoa. Ldc do, do Vg = 1IV rat cao so vdi xung 
am, nen khi cb xung nhon am thi di6n ap Vb vtn 6 mdc dddng cao 
nen D 2 van bj phan ede ngddc va xung iim khong cb tac dung doi 
vdi T 2 . 

Khi cb xung vubng thd hai den ngo vao, lan niiy xung nhon 
am chi cb lac dung doi vdi T 2 la transistor dang bao hoa nen mach 
Flip-Flop lai trd ve trang thai cu. 

Nhd vay, moi xung vuong cho vio ngo V m thi mach Flip- 
Flop doi trang thai mot lan nen mach nay dddc goi la mach kich 
dem. 


§3.4.CAC DIEM CAN LlflJ Y TRONG THIET KE 

1) Mach vi phan d ngo vao phai dddc chon tri so sao cho 
thoa cac yeu cau sau: 

- xung am phai cb bien do du cao va do rong du ldn de du 
kich doi trang th3i cua transistor dang bao hoa sang ngdng dan 

- neu hang so thdi gian t = RC ldn se lam gidi han tan so 
xung kich (theo dieu kien cua mach vi phan trong chddng 2) 

- neu hang so thdi giah t = RC nho se lam giam do rong 
xung va cb the khong du doi trang thai cua transistor. 

2) Be mach chuyen trang thai tot, toe do lam viec nhanh, 
nen chon mdc dipn ap nguon thafp. Dieu nay con tuy thupc vao yeu 
cau cua tai neu tai la R c . 
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3) Trong cat mach dcfn gian, ngifdi ta c6 the khong can dung 
nguon ain-VuB- Tuy nhien, khi khong co nguon am thi ttnh ngt/ng 
d3n cua transistor khong tot va kha nang chong nhieu cua mach 
kern. 


+12V 



Hinh 3.18 : Mach Flip-Flop dung 1 nguon vdi mach ki'ch 1 ben 
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CHLfdNG 4 


MACH DAO DONG DA HAI DON ON 

V <k 

§4.1. DAI Cl/CfNG 

Mach dao dong da hai dOn on cung co hai trang thai (T ( bao 
hoa-Tz nguiig hay Ti ngirng- bao hoa), nhtfng trong hai trang 
thai do co mot trang thai on dinh va mot trang thai khong on djnh 
goi la trang thai tao xung. 

Binh thtfdng, khi mach ddn on dtfdc cap ngudn se d trang 
thai on dinh va d mai trang thai nay neu khong co tac dong gi tif 
ngoai vao. Khi ngd vao nhan mot xung kich thi mach ddn on se 
doi trang thai, tao mot xung d ngo ra va do rong xung ra se tuy 
thuoc cac thong so RC thiel ke trong mach. Sau thdi gian cd xung 
ra mach ddn on se tif trd ve trang thai on djnh ban dau. 

Mach dao dong da hai ddn on con dtfdc goi la mach dinh thi, 
vi thdi gian cd xung ra cd the dinh trifdc nhd cac thong so trong 
mach. Mach ddn on rat thong dung trong lTnh vdc tif dong dieu 
khien, trong cac thiet bi dien tuf va dien tdcdng nghiep. 

Mach ddn on cd the thdc hien bang nhieu each: dung 
transistor, OP-AMP, vi mach djnh thi hay cac cong logic. ChtTdng 
nay chi gidi thieu va phan tich mach ddn on dung transistor, cac 
loai mach khac se dtfdc gidi thieu trong cac chtfdng sau. 


§4.2. MACH DON ON CO BAN 

1) S d do mach d hai trang thai 

Mach ddn on cd ban cd hai trang thai dtfdc minh hoa nhtf sd 
do hinh 4.1 va hinh 4.2, vdi dong dien d cac ctfc cd dt/dng lien net 
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Mach dao dong da hai dcin on 


la dong dien phan ctfc mot chieu, dong dien co diftlng rdi net la dong 
nap xa cua ty C. 

2) Nguyen ly 

a) Trang thai on dinh cua math don on 

Khi md dien, tu C ttfc thtJi nap dien qua dien trd Rc 2 , tao 
dong dien du Idn cap cho cdc Bi, T| se chay d trang thai bao hoa. 
Luc do, dong Ici qua R C i du ldn de tao sut ap va V C | = Vce^i * 
0,2V. Cau phan ap Rb 2 va Rb tao ra dien ap phan ctfc cho T? nghng 
dan vl Vb 2 < 0V. Sau khi tu nap day se cd dien ap nhif hinh ve 
(hinh 4.1). 

Dien ap nap tren tu co tri so: V c = V C c - V B Esai * V C c. 
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Hinh 4.2 : Trang thai tao xung: T ( nguiig, T 2 bao hoa. 

Khi tu nap day thi dong nap qua tu bang 0, nhuhg Ti van 
chay cl trang thai bao hoa vi van con dong Ibi qua R B! cap phan cite 
cho cite B i. 

Hai transistor se chay on djnh d trang thai nay neu khong co 
tac dong gi tuf ben ngoai. 

b) Trang thai tao xung cua mat h dtfn on (hinh 4.2) 

Khi ngd vao Vj nhan xung kich am, qua tu Ci se lam dien dp 
V B i giam va Ti dang chay bao hoa chuyen sang trang thai ngitng 
dan. Luc do, Ici = 0, dien ap V C | tang cao qua cau phan ap Rb 2 -Rb 
se phan ci/c cho T 2 chay bao hoa. Khi T 2 chay bao hoa V C2 = V C E<,ai 
« 0,2V. Dieu nay lam cho tu C co chan mang dien ap duwng coi nhit 
noi mass va chan kia se co dien ap am so vdi mass, dien ap am nay 
se phan cite ngtfdc cho ctfc B| lam T| tiep tuc ngdng mdc dau da 
het xung kich. Luc do, tu C xa dien qua dien trd Rbi va transistor T 2 
tit C xuong E. Trong thcli gian ndy T| ngitng dan va T 2 bao hoa nen 
dien ap d cac chan C va B cua hai transistor doi ngifdc lai chinh la 
xung dien cl ngo ra. 
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Chifdng 4 


Mach dao dong da hdi ddn on 


Sau khi tu xa xong lam mat dien ap am dat vao cite B| va Ti 
se hei trang thai ngifng dan va chuyen sang trang thai bao hoa nhif 
luc ban dau. Khi T| trd lai trang thai bao hoa thi Vci^Vce^i =0,2V 
nen T 2 lai mat phan cifc, se ngifng dan nhif luc dau. 

Theft gian tao xung cua mach ddn on chinh la theft gian xa 
dien cua tu C qua R B |. Sau theft gian nay, mach tif trd lai trang thai 
ban dau la trang thai tin dinh. 

3) Dang song d cac chSn 

Hinh 4-3 cho thaiy dang song <3 cac chan cua mach ddn on, 
trong do, hinh 4-3a bi£u diln dien dp ngo vao V„ trtfdc theft diem 
co xung kich la trang thai on dinh. Khi co xung nhon am thi mach 
ddn on bat dau chuyen sang trang thai tao xung. 
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Hinh 4-3b la dang dien ap V B i, khi co xung kich lam T| 
ngirtig, tu C xa dien ap am nen V B | co di$n ap am a -Vcc va tu C 
xa dien qua Rbi lam dien ap am giSm dan theo ham so mu. Thdi 
gian xa cua tu C chinh la thdi gian tao xung d ngo ra. 

Cf trang thai on dinh Vci=0,2V (bao hoa), d trang thai 
tao xung V C i= V C c (ngtfng dan) nen T| co xung vuong duong 
ra. Ngifde lai, T 2 co xung vuong am ra, do rong xung la t x . 

4) Diiu kien va thdng so ky thuSt cua mach dtfn on 

Be cho mach ddn on boat dong dung theo nguyen ly phai 
thoa dieu kien la T| bao hoa vdi: 


v rt 

. - v. .. 

, Kr 


1 = 

J n 

( liM 

&n. 

*L rv j, j 

' Rn 

(1) (vdi V CE «. ~ 0,2V) 

V, 

- v,„ 

Vrr 


/ = -LI 

1 H\ 

til: si 

^H\ 

u ( ( 

(2) (vdi V BB sa. ~0,8V) 


Muon T| bao hoa phai co: 

I„ > (3) 

H \Oi 

Thtfdng chon: 

1 H] = k ( k la he so bao hoa sau va k=2-r4) 

a) Cach ttnh do rong xung: 

Trong thdi gian on djnh, tu C nap di$n qua Rci vdi hang so 
thdi gian nap: 

^nap = Rci.C 

Dien ap nap tren tu tang theo ham so mu bdi cdng thtfc: 
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Mach dap dong da hai ddn on 


v r 0) = V n ..(\-e f ) 

/ 

Suyra: v r (t) = V (r -V (T .e ' 



Hinh 4-4 : Buflng xa va nap dien cua tu C 


Dien ap tren tu tang tCr OV len Vcc- Khi co xung am vao ct/c 
B| thi tu C xa dien qua Rbi vdi hang so thdi gian xa:- 

"Cxa = RbiC 

Dien ap tren tu khi xa giam theo ham so mu bdi cong thtfc: 

/ 

v r (/) = V rr e r 

Do chan di/Ong cua tu C coi nhtf noi mass qua chan C 2 , khi 
T 2 bao hoa, nen tu se xa dien ap am -Vcc va dien ap tren tu tang 
tCr -V C c len OV, roi sau do se nap tiep tuc tir OV len +V C c- Nhif vay, 
dtfdng xa dien va nap dien cua tu se bien thien nhif hinh 4-4, difoc 
gidi han tCf -Vcc len +Vcc- Dddng bieu dien dien ap tren tu se 
dude tinh theo cong thuTc: 

v ( \t) = V (r -2V ir e J ' 
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Ky thuat xun 


Nguyen Tan Phude 


Khi vc(t) = OV la het theti gian xa cua tu va mach trd lai 
trang thai on djnh. Thdi gian nay chinh la thdi gian tao xung 3 ngo 
ra, con goi la do rong xung t x : 

Taco: V r( . = 2V rr e ' 

1 

=> c T = — 

2 

Suy ra: —-In2 => t x =T.ln2 

r 

Thay t = RbiC va ln2 = 0,69 

Suyra: t x = 0,69RBi.C 

Muon thay doi do rong xung t Xl ta co the thay doi R B i hay tri 
so tu C, trong do Rbi bi gidi han bdi dieu kien bao hoa cua Tt nen 
thirdng ngtidi ta chi thay doi tu C. 

b) Bien xung ra 

6 trang thai on dinh, Ti bao hoa- T 2 ngiihg, ta cd: 

Vci = V C E<at * 0,2V va Vc 2 *Vcc 

CJ trang thai tao xung, Ti ngirtig- T 2 bao hoa, ta co: 

R 

V n V ( . ( . ———-= V x (do mach phan ap) 

R n +R H2 

Vc2 = VcEsal = 0,2V 

Nhif vay, bien do xung vuong dt/dng cho T| tao ra: 

V 0 , = V x - 0,2V a V x 
Bien do xung vuong am do T 2 cho ra la: 

V 02 = V cc - 0,2V a V cc 
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ChUdng 4 


Mach dao dong da hai ddn on 


c) Thcfi gian hoi phuc 

Theo scf do mach ddn on cd ban, trang thai on djnh la trang 
thai T| bao hoa- T 2 ngutig dan; trang thai tao xung la trang thai T| 
ngifng- T 2 bao hoa. Sau khi xong thdi gian tao xung t x thi T 2 se trcf 
lai trang thai ngifng dan. Trong thtfc te, mach chifa trd lai trang thai 
on dinh ngay, vi luc do tu C lai nap dien qua Rc 2 lam Ve 2 tang len 
theo ham so mu chuf khong tang ttfc thdi nhd hinh vuong. Thdi gian 
nay dude goi la thcJi gian hoi phuc th. 

Hang so thdi gian nap cua tu: 

"tnap = Rc2^- 

Tu nap day trong thcJi gian 5r, nhifng thtfdng chi tinh: 
th *= 4 T„ap = 4Rc2-C 


Vci 


»-y 



th 

Hinh 4-5 : ThcJi gian hoi phuc 


t 


t 


d) Thcfi gian phan each 

Do cd thcJi gian hoi phuc th de mach detn on trd lai trang thai 
on dinh, neu tin hieu xung kich 6 ngo vao la nhtfng tin hieu lien 
tiep nhau co tan so xung kich f,, chu ky xung kich T,. thi chu ky Tj 
phai thoa dieu ki$n: 
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Ky thuat xung 


Nguyen Tan PhUcIc 


Tj > t x + (h 

Dieu kien nay co nghTa la khoang each ngan nhat giffa 2 
xung kich phai Idn hdn do rung xung t x va thdi gian hoi phuc th. 
ThcJi gian t x + th goi la thdi gian phan each tf. 

Ta ed: Tj>t ( vdi tf = tx+th 

§4.3. CAC MACH DdN ON CAI TIEN 

1) Mach dtfn on dung 1 nguon 

Trong cac mach ddn gian, ngufti ta ed the khong dung nguon 
-Vbb va dien trd Rb dlftlc noi mass - luc do Rb difdc chon lai vdi tri 
so khac. Trifdng help nay mach co kha nang chong nhieu kem. 

Sd do mach ddn on hinh 4-6, ngo vao la mach vi phan Ri-Ci 
de doi xung vudng ra hai xung nhon va diod D chi nhan xung nhon 
am difa vao cite B|. 
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Chddng 4 


Mach dao dong da hai ddn on 


2) Mach ddn d’n co xung kich vao cdc C 2 

d trang thai on dinh Ti bao hoa T 2 ngdng, tu C nap dien co 
dien ap nhd hinh ve (hinh 4.7). Khi co xung nhon am lam died D 
dddc ph3n ede thuan, tu C co chan nap dien ap dating noi mass nen 
chan nap dien ap am se lam phan ede ngude ede Bi va Ti ngdng 
dan. Luc do, Vci tang can lam T 2 dddc phan ede bao hoa va Vc 2 = 
0,2V nen tu C tiep tuc xa dien qua Rbi va mach se duy tri trang thai 
T| ngdng, T 2 bao hoa cho den khi tu xa xong. Sau theti gian tao xung 
t x thi mach lat trd ve trang thai on dinh. 



3) Mach detn <Sn dung tu gia tdc 

Be chuyen nhanh trang thai cua T 2 tif ngifng dan sang bao 
hoa, khi co xung kich am vao ede Bi, ta co the dung tu gia toe Cj 
ghep song song R B2 . Khi cd xung kich am vao ede Bi, transistor Ti 
dang bao hoa chuyen sang ngdng lam Vci tang. O trang thai 
chuyen tiep, tu Cj coi nhd noi tat nen dem dien ap V C1 phan ede 
nhanh cho ede B 2 lam T 2 bao hoa nhanh, Vc 2 giam nhanh. Bieu nay 
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Ky thuat xung 


Nguyen Tan Phtfdc 


co tac dung lam xung vuong ra cl epe C2 co canh xuong difpc thang 
dPng, spa lai do doc trude cua xung ra. 



4) Dung diod each ly sufa d<j> defe sau 

Trong phan cac (hong so cua mach ddn on, co xet den thdi 
gian hoi phuc th cua xung ra tren epe Cj la do tu C nap dien qua 
dien trd R C 2 lam dien ap V C2 tang chain, dp doc sau cua xung hj keo 
daira. 

Be lam giam thdi gian hoi phuc d ngo ra, lam dp doc sau 
difpc thang, ngtfcfi ta dung them diot D va dien trd R D (hmh 4 - 9 ). 
Khi T 2 ngi/ng, dien ap V C 2 lam phan epe ngifpc diod D va tu C chi 
nap dien qua Rq nen dien ap Vc2 tang nhanh. 

Bieu can Iifu y trong mach nay la khi T2bao hda, Vc2 giam 
nen diod D difpc phan epe thuan, dien trd d epe C2 la Rc2 song song 

Ri> 

ThifPng chon: Rc2 = Rd = 2 Rci- 
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Ky thual xung 


Nguyen Tan Phifdc 


Khi mach vi phan cho ra xung nhon am lam phan cifc thuan 
diod Di difa den T| ngdng dan, T 2 bao hoa. Luc do, tu C se xa dien 
va dien ap dang nap tren tu difa vao cut B| vdi tri so khoang Vcc, 
dien ap nay co the lam hit moi noi BE|. vi dien ap danh thung moi 
noi BE (BV eb0 ) thtfdng co tri so khong cao (khoang vai volt). 

Be tranh hien tUdng tren ngudi ta dat them 1 diod D giffa tu 
C va cut B|. Khi tu xa dien thi diod D se chiu dien ap ngifric thay 
cho moi noi BE, ma dien ap nguftlc cua diod thudng cao nen diod 
khong bi hif. 


§4.4. BAI TAP AP DUNG 

Thiet ke mach da hai drin on theo cac yeu cau va thong so ky 
thuat sau: 

- Nguon Vcc = 12V, transistor co (3 =100, dong tai I c =10mA, 
do rong xung la t x = 2 giay. 

1) Tmh dien troT tai Rci = Rc 2 

Khi transistor dan bao hoa, ta cd VcEsai* 0,2V. 

Suy ra: 

V -V 12-02 

R = r = ^ = u 7 * 1 , 2 kCl 

n 0 l t . 10 . 10" 3 


2) Tinh di$n trd ph«»n ctfc Rbi = Rb 2 

Be cho transistor dan bao hoa, thifdng chon he so bao hoa sau 
la: k =3. 

^ , , , /,. ,10.10-' A , . 

Tacd: J H =k~ = 3-= 0,3 mA 

H p 100 

Bien tret R B dupe tinh vdi mtfc dien ap phan cut bao hoa 
V BEsal= 0,8 V. 
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Mach dao dong da hai ddn on 


~ R/n 


Vcc-Xj^ 12 ~ 0,8 


I 


0,3.10'* 


*37 m 


Chon tri so" lieu chuan: Rb = 39kfi 

3) Tmh trjstftu C 

Theo yeu cau do rong xung lk t* = 2 giay. 


Ta co: 
Suy ra: 


t x = 0,69 R b C 
/_ 


C — 


0.69 R h 0,69.39.10 


r - 75 m f 


Trong mach nky khong yeu cau thiet ke mach vi phan. 
Muon tmh tri so R va C cua mach vi phan phai biet tan so hay do 
rong cua xung vuong fj. 


Dieu kien cua mach vi phan: 

1 


RC« 


27rf ; 


(xem la i chifdng 2) 


+12V 
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CHl/dNG 5 


MACH DAO DONG DA HAI PHI ON 

§5.1. DAI Cl/ONG 

Mach da hai lufing on co hai trang thai on dinh, muon doi 
trang thai cua mach tuf trang thai on djnh nay sang trang thai on 
dinh khac thi phai co xung kich tCr ben ngoai. 

Mach da hai ddn on co mot trang thai on djnh va mot 
trang thai khong on djnh - trang thai khong on dinh chinh la trang 
thai tao xung. Binh thuting, mach ddn on se 6 trang thai on dinh, 
muon tao xung thi phai co xung kich tit ben ngoai. 

Mach da haj phi on khac vdi hai mach tren, mach ddn on se 
tao ra song vuong lien tuc ma khdng can xung kich ben ngoai. 
Mach da hai phi on hoat dong theo dung nguyen ly cua mach dao 
d6ng la loai mach ti/ phat sinh tin hi$u ma khong can tin hieu dieu 
khien d ngo vao. 


§5.2. MACH DA HAI PHI ON CO bAn 

1) mach (hinh 5.1 va 5.2) 

2) Nguyen ly hoat ddng 

Thong thuftng, mach da hai phi on la mach doi xtfng nen hai 
transistor cd cung ten, cac linh kien dien trd, tu dien co cung trj so. 

Tuy la hai transistor cung ten, cac linh kien cung trj so 
nhifng khong the giong nhau mot each tuyet d6i. Dieu nay se lam 
cho hai transistor trong mach dan di^n khong b&ng nhau. Khi md 
dien se cd mot transistor dan di$n manh hdn va mot transistor dan 
dien yeu hdn. Nhct tac dung cua mach hoi tiep dUdng tif cite C 2 ve cUc 
B| va tit ctrc C| ve ede B 2 se lam cho transistor dan manh hdn tien 
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Chtfdng 5 


Mach dao dong da hainhi on 


din den bao hoa, transistor dan dien yeu hdn tien dan den nguhg 



Hmh 5.1 : Trang that T| dan bao hoa - T 2 ngifng 



Hinh 5.2 : Trang thai T 1 ngdhg - T 2 dan bao hoa 


Gia thiet T| dan dien manh hdn, tu C> nap dien qua R C 2 
lam cho dong Ibi tang cao nen T 2 tien den bao hoa. Khi Tj bao 
hoa, dong Ici tang cao va Vci * V C p <a i * 0,2V, tu C 2 xa dien qua 
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Ky thuat xung 


Nguyen Tan Phtfdc 


R B 2 va qua T|. Khi tu C 2 xa difin, dien ap am tren tu C 2 difa vao 
cut B 2 lam T 2 ngifng (hinh 5.1). 

Thcfi gian ngifng dSn cua T 2 chinh la thdi gian tu C 2 xa 
dien qua Rrz- Sau khi tu C 2 xa xong, cue B 2 lai difdc phan ctfc nhd 
Rb 2 nen T 2 dan bao hoa lam Vc 2 = VcEsai 55 0,2V. Bieu nay lam tu 
C) xa didn qua Rbi va dien ap am tren tu C| difa vao ctfc B| lam 
cho T| ngifng. Luc do, tu C 2 lai nap dien qua Rci lam cho dong Ib 2 
tang cao va T 2 bao hoa nhanh. 

Thdi gian ngifng dan cua Ti chinh la thdi gian tu Ci xa 
dien qua Rbi- Sau khi tu Ci xa dien xong, cifc B] lai dtfdc phan ctfc 
nhd Rbi nen T| trd lai trang thai dan bao hoa, nhtf trang lhai gia 
thiet ban dau. Hien ttfdng nay dtfdc lap di lap lai tuln hoan. 

3) Dang song of cac chan 

Xet ctfc Bi khi Ti bao hoa V B * 0,8V. Khi T| ngifng cho tu Ci 
xa dien lam cut B| c6 dien ap am (khoang -Vcc) va dien ap am 
nay giam dan theo ham so mu, 

Xet cifc Ci: khi T, bao hoa Vo « 0,2V, khi T| nguhg V C i » 
+V C c- Dang song ra cf cut C la dang song vuong. 

Ttfdng ttf khi xet cut B 2 va ctfc C 2 . Dang song d hai cifc nay 
cimg dang vdi dang song d ctfc B| va C| nhifng dao pha nhau. 

Chu ky cua tin hieu hinh vuong: 

T = t| + t2 

trong do, ti la thdi gian tu C| xa dien qua Rbi tif dien ap -Vcc len » 
0V, t 2 la thdi gian tu C 2 xa dien qua R B 2 tif ditn ap -V C c len * 0V. 
Vi tu C| xa dien tif -V C c len nguon +V C c nen didn ip tuTc theii cua 
tu (lay mut -V C c lam goc) la: 

_«i _ 

V n {t) = 2V rr .e «" r ' 


58 



ChtfcJne 5 
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Ky thuat xung 


Nguyen Tan Phtfdc 


Chu ky dao dong: 

T = t| + t2 = 0,69 (Rt)|.C| + Rb2C 2 ) 

Trong mach da hai phi on doi xtfng ta co: 

Rui = Rb 2 = Rb va C| = C 2 = C 
Chu ky dao dong: 

T = 2.0,69 R b C= 1,4 R B .C 
Tan so' cua xung vuong: 

f =~- - ' - 

T 0,69(«„.C, + K„,.G> 

Neu la math da hai phi on doi xtfng, ta co: 

/•-i—J- 

T 1,4 R h .C 

4) Thi£*t k£" mach 

Thiet ke mach da hai phi on theo cac thong so ky thuat sau: 
V cc = 12V, dong dien tai d c\ic la II = 10mA, transistor co p=100, 
tan so" dao dong f = 1000Hz. 

Bai giai \ 

Mach da hai phi on la loai doi xtfng co sd do nhlf mach da 
hai cd ban (hlnh 5-1, hinh 5-2). 

- Tmh dien trd tai R c : 

Khi transistor chay bao hoa se co: 

V C = V C Esal ~ 0,2V 

I C = I L = 10mA 

Dien trd Rc dtfdc tmh theo cong thtfc: 
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§5.3. MACH PHI ON THAY DOI TAN SO 
1) Srfdo mach 

TCr cdng thtfc tmh tan so' cua mach da hai phi on cho thay 
tan so' dao dorig cd the thay doi bang each thay doi tri so dien trd 
R b hay thay doi tri so tu dien C. Thong thirdng ngtfdi ta dung bie'n 
trd VR de thay doi tri so R B nhtf htnh 5.4. 
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2) Nguyen ly - Thi£t kg' 

Bien trd VR la phan dien trd phan cifc chung cho hai cite B 
cua hai transistor. Dieu kien cua mach la khi didu chinh bien tref 
VR se khong lam thay doi nguyen ly hoat d6ng cua mach, khi dSn 
dien transistor van phai d trang thai bao hoa. 

Khi dieu chinh bien trd VR se lam thay doi trj so dien trtf 
Rm va Rb 2 trong khoang: 

Kb i mai = R| + VR hay Rbihux = R 2 + VR 

RBlmin = R| hay K|)2min = Kj 

Gidi han tren se cho ra khoang tan so ma mach dao dong co 
the tao ra duVfc. 

Gia thiet mach da hai phi on du’Oc thiet ke trong phan tren 
co tan so dieu chinh difdc tit f m j„ = 500Hz den f max = 1500Hz thi 
phan tinh loan dt/dc giai theo truth ttf sau: 

a) Bau tien ta gia thiet mach dao dong da hai phi on co tan 
so' dao dong khong doi la tan so trung binh cua f mm va f„, ax : 
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Mach dao dong da hai phi on 


/* = 


500 + 1500 


= 1 000Hz 


b) Vdi tan so khong doi la f* - 1000Hz bai toan da tret ve 
dang thiet ke" mach da hai phi on cd ban nhir tren va ta da cd ket 
qua: 

R c = R C | = Rc 2 = 1,2kO 
Rb = Rbi ~ Rbz = 39kO 
C = C, = C 2 = 0,018qF 

c) Sau khi co ket qua tren ta giff tri so tu C khong doi va 
thay doi tri so" dicn tret R b de lhay doi tan so f. 


Ta co: 

/- 1 
\ar h .c 

Suy ra: 

r h = 1 

\Af.C 


Tri so" R b ti 16 nghich vdi tan so f nen ta co hai trtfdng hop : 

• Tan so la f min khi R Bn m 

• Tan so la f max khi Ramin 
cl) Tinh tri so (lien trd Rn 

1 1 


R 


R 


H max 


H inm 


l,4/ mill .C 1,4.500.0,018.1 O' 6 
1 1 


1.4/i^.C 1,4.1500.0,018.10 -6 

Trong phan nguyen ly.ta da cd: 

Ramin — RI = R 2 = 27 kQ 

Rsmax = Ri + VR = R 2 + VR = 80kO 


= mn 


= 27/tO 
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Suy ra: VR = Ruma* - RBmin = 80kfi - 27kf2 = 53kQ 
Chon bien trd VR = 50kft theo tieu chuan. 


+12V 



e) Kiem tra dieu kien bao hoa: 

Dieu kien cua mach da hai phi on la khi dan dien phai <3 
trang thai bao hoa. Khi thay doi bien trd VR se lam thay doi Ru va 
dong dien Ib nen can kiem tra lai trang thai dan cua transistor khi 

CO RBmaX' 


Ta co: 


I 


H inax 


V -V 

y ( ’( V Hhu 


R 


H ma* 


12 - 0,8 

80.10* 


0,14 mA 


Do dong dien 1c = 10mA, vdi P = 100 thi d trang thai khuech dai 

ta co: 


h 


L 

P 


10 . 10 ’’ 
100 


0.1 mA 
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Mach dao dong da hai phi on 


Dong dien iBmin = 0,14mA vln IPn hdn In = 0,1mA, nen van 
dam bao transistor dan dien bao hoa. TrUOng hdp khong dat dieu 
kien nay thl phai chon transistor co p ldn hdn, hay dung hai 
transistor rap kieu Darlington. 


§5.4. MACH PHI ON THAY DOI CHU TR1NH LAM VI$C 

Trong chifdng 1 “Khai nipm cd ban ve ky thuat xung”, phan 
cac thong so cua tin hieu xung co khai niem ve chu ky T cua tin 
hieu xung la: T = t l<n + t ()( f 

Trong do, t on la thfti gian tin hipu xung co dien ap cao va t„n 
la thfti gian tin hieu xung co dien ap thap. 

Tijf khai niem tren ngUfti ta dU'a ra hai khai niem khac la do 
rong Q va hp so day r\ cua xung. 

Do rong cua xung dUdc tinh theo cong thtfc: 



Nghjch dao cua dp rong la he so day dupe tinh theo cong 

thtfc: n = ~ 

T 

He so day con dupe goi ten bang mot khai niem ky thuat 
khac la chu trinh lam viec D (Duty Cycle). 

NhUvay: D=— 100% 

T 

D la ti le phan tr3m cua thPi gian co xung t on so vfti chu ky 
T. 

Trong mach dao dpng da hai phi on doi xUng ta co thPi gian 
xa cua tu Ci b&ng thPi gian xa cua tu C 2 nen: 
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Chu trinh lam viec cua mach da hai doi xufng: 

D — 100 % = 50 % 

Be thay doi chu trinh lam viec D, ngifdi ta phai thay doi t„ n 
hoac t„ff. nhufng phai giif nguyen chu ky T. 

1) Stf thay doi chu trinh lam vi£c 

+V CC 

Rcz 


© 

Ngirng 

Mach thay doi chu trinh 

Mach dien hinh 5.6 co bien trd VR de thay doi chu trinh lam viec. 
VR = R, + R 2 

Dien trri R la mot phan dien tref Ry dung chung cho ca hai 
transistor. 

Taco: R B i = R + Ri va Rb 2 = R + R 2 


© 

Dan 

Hinh 5.6: 
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Mach dao dong da hai phi fin 


Khi dieu chinh bien trri iheo birring tang tri so Rj. se lam 
giam tri so R 2 va ngriric lai. Dieu nay co nghTa la khi Rbi tang thi se 
giam tri so Rh 2 va ngriric lai. 

Ta van co thrii gian xa cua hai tu C| va C 2 tinh theo cong 
thric sau : 


ti — 0,69 R U |.C| — 0,69 (R + R 1 )-C 1 
t 2 = 0,69 Rb 2.C; = 0,69 (R + R 2 ).C 2 
Gia thie't C| = C 2 = C, la co chu ky T cua tin hieu xung 

vuong: 

T = ti + t 2 = 0,69 (R + Ri) C) + 0,69 (R + R 2 ) C 2 
T = 0,69 [(R + Ri) + (R + R 2 )) C 
T = 0,69 (2R + R| + R 2 ) C 
T = 0,69 (2R + VR) C 

Nhri vay, khi dieu chinh bien trri VR se khong lam thay doi 
chu ky T - trie la giri nguyen tan so f - ma chi lam thay doi thefi gian 
ti, t 2 r trie la thrii gian t (in , t„tr - se lam thay doi chu trinh lam viec D. 

2) Nguyen ly thi£t ke 

Bien trri VR la phan dien trri phan cric chung cho hai eric B 
cua hai transistor. Khi dieu chinh bien trri dung vi tri giffa thi dien 
trri phan cric cho hai transistor bang nhau la: 

R b 1 :h= R= R+Ri= R+R 2 = R+ — VR 

2 

Khi thay doi vj tri bien trri sang phai hay trai se lam t3ng 
dien trri phan cric Rbi, giam dien trri phan cric Rbz va ngriric lai. Khi 
Rbi cric tieu thi Rb 2 cric dai va ngride lai. 

Xu CO. Rbi min = Rn2min = R 
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Rb lma.\ - Rb2mu< - R + VR 

Gia thiet mach da hai phi on difdc thiet ke trong phan tren co 
tan so dao dong la f = 1000Hz nhifng chu trinh lam vice thay doi 
difdc tif 40% den 60% thi phan ti'nh toan difdc giai then trinh tu - sau: 

a) Dau tien la gia thiet mach dao dong da hai phi on co tan 
so la f =1000Hz va chu trinh lam viec khong doi la 50% (inach phi 
on doi xufng). 

b) Vdi gia thiet nay bai toan da tref ve dang thiet ke mach 
cd ban nhtf tren va da co ket qua: 

Rc — Rci = Rc 2 = l,2kQ 

Rbih=Rbi = Rb2 = Rb 2 = 39kQ 

(tri so" Rbtrung binh tfng vdi bien tref VR <5 vj tri giffa). 

C = C, = C 2 = 0,018 pF 

c) Sau khi co ket qua tren, ta giff tri so tu C khong doi va 
thay doi trj so dien trd Rbi-Rb 2 de thay doi t|, t 2 , ttfc la thay doi chu 
trinh lam vi$c. 

Ta chi can tinh cho ti se suy ra tifdng tif cho t 2 . 

Tif tan so f = 1000Hz, suy ra chu ky T la: 

„ 1 1 . 

T - — =-= lw.v 

/ 1000 


Khi chu trinh lam viec la D = 40% thi theii gian t| la: 
40 


va 


Suy ra: 


= 


100 


T - 0,4m.v 


t, = 0,69 R B imin.C = 0,4 ms 
0,4.10"' 


R 


H I mm 


0.69.0,018.10 


- = 32,2*Q 
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=> R = Rmnim = 32,2kQ (chon R = 33kQ) 
Khi chu trinh lam vice la D = 60% thi thdi gian t| la: 

/, = T = 0,6 ms 

' 100 


va t| = 0,69 Rmniax-C = 0,6 ms 
0,6.1 O'* 


Say ra: Rm.»u\ = 


0,69.0,018.10" 6 


= 48,3 kQ 


=> RbImhx - R + VR 

Nhdvay: VR = R Blnfclx -R = 48,3kQ - 33kQ = 15,3 kQ 

Chon bien trO VR = 15 kQ. 


§5.5. MACH DA HAI PHI ON d CAC DANG KHAC 
1) Mach da hai phi on dung diod sofa dang song 



Hinh 5.7 : Dang song vuong do 
thdi gian hoi phuc 


Khi transistor trong much phi on doi (rang thai tCf hao hoa 
(V c = V C £ is;i , *: 0,2V) sang ngirng dan (Vc = Vcc). thi dicn ap ra 
khong tang len ttfc thiti theo dang song vuong difdc vi luc do tu C 
nap qua Re lam dien ap ra tang len theo ham so mu. Thdi gian dicn 
ap ra tang len theo ham so mu goi la theti gian hoi phuc th. Thdi 
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gian nay tu thuoc hang so thdi gian nap ciia tu C va dien tref Re, th 
dddc tinh thco cong thde: 


th = 3T nap =3R c .C 



Hinh 5-8 : Dung diod sura dang song 


Be sura dang song ciia xung ra ngddi ta dung hai diod D|-D 2 
de each ly tu C|-C 2 vdi hai ede C ciia hai transistor. Khi T 2 ngdng 
dan tu C| se khong nap dien qua Rc 2 vi D 2 bj phan ede ngddc, do 
do, tu C| se. nap dien qua Ru 2 . Nhd vay, dien dp V C2 se tang nhanh 
cho ra dang song vuong. Suy luan tu’dng td cho tu C 2 va dien up Vn 
khi T| ngdng dan. 


2) Mach da hai phi on hoi tiep ve ede E 


Mach dien hinh 5.9 cd tu dien hoi tiep C noi gida hai ede E, 
trong khi tu Culoai tu hoa cd trj so ldn se cd tac dung loc bd thanh 
phan xoay chieu xuong masse. Transistor Ti dddc rap nhd kieu ede 
B chung nen tin hieu vao ede E 2 va ra d ede Ci. Mach dien hinh 5.9 
chay theo nguyen ly sau: 


- Khi mdi met dien, tu C« nap nen Vm = OV lam T| ngdng va 
Vci tang cao lam cho T 2 bao hda. dong Ir 2 tang eao. 
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- Dong I E2 se qua R E 2 lam V E2 tang, tu C nap dien qua R C 2 
va R E i- Dong nap vao tu C lam V E | t5ng nen transistor T| cang de 
ngifng dan. 


+V CC 


C 

'-nap 


Hinh 5.9 : Mach phi tin hoi tiep ve cite E 

- Khi tu C nap day thi I E i * 0 lam V E2 giam trong khi do tu Cb 
da nap day nen Vbi cao lam T| bao hda. Khi T| bao hoa, co dong 
Ici qua Ret nen V C i giam lam Vb 2 giam va T 2 ngifng. 

- Khi Ti bao hoa, T 2 ngUng thi dien ap Iren tu C se noi tiep 
vdi dien ap nguon va tu C se xa qua Rci va R E2 . Khi tu C 2 xa dien 
qua R e2 se lam V E2 giam dan den mdc du nho thi T 2 lai dan dien, 
tao dong dien nap vao tu C nen V E) lai tang cao lam T| ngifhg ddn. 
Mach da trd lai trang lhai ban dau. Hien (dong tren lai tiep dien 
lien tuc va tuan hoan. 

Mach dien hinh 5.10 co tu C ghep giffa cite C| va ede B 2 , 
mach hoi tiep diMc thu"c hien nhd hai transistor co chung dien trd 
R e . Khi md dien, tu C nap nhanh qua Rn-T 2 -R E lam T 2 dan, cho ra 
I E 2 qua R E nen V E! = V E2 tang cao va Ti ngdng. Khi tu C nap day 
lam mat dong I B 2 nen T 2 ngting dan, I E2 = 0 lam cho T| dan bao hoa 
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nhtJ co cau phan ap Rbi vik R B 2 . Luc do, dien ap tren tu C noi tiep 
vdi dien ap nguon se xa qua R B va T|-R E . Sau khi tu xa xong lam 
mat dien ap am dat vao ede Bi nen T 2 dan diijn trd lai nhd trang 
thai ban dau. 


+V C c 



Trong mach dien hinh 5.9, tu C nap dien qua Rc 2 -Rei va xa 
dien qua Rci va Re 2 > 

Taco: v, p = ( R C 2 + Rei)-C va T <a = (R C i + Re 2 >C 

Neu mach duMc thiel ke co Rci= Rci va R E i= Re 2 thi xung 
vuong d ngo ra la tin hieu vuong doi xtfng. 

Trong mach dien hinh 5.10, tu C nap qua Rci-Re* xa dien qua 

Rb-Re 

Ta co: x n;ip = (R a + R E ).C va t x j = (R B + R c )C 

Do dien trd R B thirdng rat ldn so vdi Rci nen xung ra la mot 
tin hieu vuong khong doi xufng. 
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Mach dao dong da hai phi on 


3) Mach da hai phi on dung hai transisto khac loai 

Trong mach dien hinh 5.14 dung hai transistor khac loai de 
tao mach da hai phi on, gdm Ti loai NPN va T 2 loai PNP. Mach cd 
nguyen ly lam viec nhifsau: 



Hinh 5.11 : Mach phi on dung transistor NPN-PNP 

Khi met dien, Ti dan do difdc phan ctfc cau phan the 
Rbi-Rb2- Luc do, dong Ici lam giam dien ap V C i nen cung lam 
giam V tt 2 . Hien tifdng nay se lam cho T 2 cung difdc phan cifc nen 
dan dien (vi T 2 la loai PNP). 

Khi T 2 dan cd dong (c 2 qua Rc 2 lam Vc 2 tang va tu C nap 
dien qua Rf. 2 ~T 2 va Rb 2 xuong mass. Dong nap nay qua Rb 2 lam 
Vbi tang va T| chay bao hoa, keoT 2 bao hda theo. 

Khi tu C nap day lam mat dong qua R B 2 . nen V B 2 giam lam 
T| chay yeu dan theo T 2 chay yeu. Luc do, V C 2 giiim nhd do T 2 dan 
yeu lam dien ap tren tu C ghep ndi tiep vdi dien ap ngudn, tu C se 
xa dien qua Rm va Rc 2 - Luc do, dien ap am tren tu C se lam V B | am 
nen T 1 ngifng, keo T 2 ngifng theo. 
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Khi tu C xa (lien xong thi mach trd lai trang thai ban dau va 
hien ttfdng tren dtfdc tiep dien lien tuc, tuan ho&n. Thcfi gian nap 
cua tu qua R E 2 va R E 2 co tri so nho , nen ng^n hdn so vdi thcfi gian 
xa cua tu qua R U | va Rc 2 - Do do, tin hieu xung ra eo dang xung 
vuong khong doi xtfng. 

4) Mach da hai phi on cho ra tan so' rSt thap 


Mach da hai phi on ccf ban co cong thtfc tinh tan so dao 
dong: ./' = 


M R h .C 


Trong cong nghiep, co nhffng trifdng hop can tao ra tin hieu 
xung co tan so f rat thap (f«lHz). Thi du: f= 0,01Hz. Noi each 
khac, xung vuong co chu ky T ra t dai (T » Igy). 

Theo cong thufc tren, de co f rat thap thi trj so Rb va tu C 
phai rat Idn. Trong thud te, tri so tu C loai tu hoa cung co mud gicii 
han khong the qua ldn, dien trd R B neu qua Idn se khong thda dieu 
kien bao hoa sau, vi luc do, dong Ib se nho theo cong thtfc: 


ft 

De giai quyet cho trrfcfng hdp tren, ta co the dung hai 
transistor rap kieu Darlington de co do khuech dai dong Idn. Trong 
mach dien hinh 5.12, hai transistor T| A -T|b rap kieu Darlington, hai 
transistor T 2 A-T 2 B ghep Darlington de tao ra mach da hai doi xtfng. 
Vdi each rap kieu Darlington thi do khuech dai dong chung cho hai 
transistor: 


Pchung = Mb ( vai ngan + vai chuc i.gan) 

Dieu kien bao hoa sau bay gift se la: 
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CHlfCfNG 6 


MACH TAO XUNG DUNG OP-AMP 

Tr«ng cac chifdng 3-4-5, chung ta da khao sat cac mach 
tao xung dung transistor rdi, trong chifdng nay chung ta se khao sat 
cac ufng dung cua OP-AMP trong ky (huat xung, 

§6.1. MACH FLIP - FLOP DUNG OP-AMP 



+V<< 

Hinh 6-1 : Mach F/F dung OP-AMP 
ki'ch doi trang thai bang xung am 


Mach F/F dung OP-AMP nhi/ stt do hinh 6.1 cd hai OP- 
AMP lam vice nhu' Hai mach khuech dai so sanh. Hai OP-AMP se d 
trang thai bao hoa duvtng neu co: 
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Mach tao xung dung OP-AMP 


Vi + >Vr =>V 0 = + V C c 

hay ("5 trang thai bao hoa am neu c6: 

Vi" >Vj + => V () = OV 

Gia thiet, much c6 trang thai nhir hinh ve, vdi V () |= + V C c va 
Vo2= OV. 

OP-AMP © dUtfc hoi tiep tif V 02 = 0 V ve ngd In’ qua dien 
trcf lOkH nen van cd V, + > Vi va Voi = + Vcc <>n djnh. 

OP-AMP © dude hoi tiep tif Voi = +Vcc ve ngd In' qua dien 
trd lOkO (10kQ« lOOkQ), nen van cd Vi’ > V, + va Voi = OV on 
djnh. 

Day la trang thai on djnh thtf nhat cua mach F/F, OP- 
AMP © Cl (rang thai bao hoa dilting va OP-AMP © d trang thai bao 
hoa am. De doi trang thai cua F/F, cho cong tac S noi vao ngd 
In’ cua OP-AMP © dang bao hoa am. Luc do, Vi' = OV va V, + 
>Vf nen OP-AMP © chuyen sang bao hoa dtfdng, V 02 = + Vcc qua 
dien trot hoi tiep lOkOse lam doi trang thai cua OP-AMP © tif bao 
hoa during sang bao hoa am vi luc do OP-AMP © cd V;~ > Vj + . 

Luu v : Dien tret hoi tiep phai cd tri so kha nhd so vdi dien 
trd noi ngd In + len nguon + V CC . 

Cong tac S cd diem chung noi masse xem nhif xung am 
kich dieu khien F/F. Cong tac S cd the noi len ngudn + Vcc Qua dien 
trot de kich doi trang thai cua F/F nhif xung difdng kich didu khien 
F/F. Truting hop nay, xung duting phai dutic difa vao OP-AMP © 
dang bao hoa difdng. Sd do h'mh 6.2 la mach F/F doi trang thai bUng 
xung difdng. 
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Hinh 6 . 2 : Mach F/F dung OP-AMP 
ktch doi trang thai bang xung duemg 


Nhif vay, de doi trang thai eua F/F c <5 the dung rndt trong hai 
phUdng phap sau: 

- Cho xung am (hay mtfc dien ap thap) vao ngo In' eua 
OP-AMP dang bao hoa am. 

- Cho xung ddcfng (hay mtfc dien ap cao) vao ngo In' eua 
OP-AMP dang bao hoa dtfdng. 

§6.2. MACH FLIP-FLOP HOI TIEP BANG DIOD 

Mach Flip-Flop hinh 6.3 dung hai diod D1-D2 de nhan xung 
kich d ngo vao va hai diod Dj - D4 de lay dien ap hoi tiep. 

Gia sd mach dang co trang thai on dinh nhtf hinh ve, OP- 
AMP © dang bao hoa dutfng, V01 = +Vcc; OP-AMP © dang bao 
hoa am, V 0 2 = OV. 
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Mach tao xung dung OP-AMP 



V«,=+V (T 


V 02 =OV 


Hinh 6-3 : Mach Flip-Flop hoi tiep bang diod 


Tracing hdp nay, neu cho xung am vao ngo Vi 2 cua OP-AMP 
dang bao hoa am thi diod D 2 bi phan cite ngifctc nen xung am khong 
tac dong difdc vao mach F/F va mach khong doi trang thai. Muon doi 
trang thai cua mach F/F phai cho xung dittlng vao ngo Vj| cua OP- 
AMP dang bao hoa dittlng. Luc do, diod D) dittlc phan cite thuan se 
cho xung dittJng vao mach F/F va lam mach doi trang thai. 

Nhif vay, khi sif dung diod nhtf hinh 6.3, hai mach F/F chi 
con mot each kich doi trang thai la cho xung dittlng (hay mife dicn 
dp cao) vao ngo In - ciia OP-AMP (D dang bao hoa dittfng. 


§6.3. MACH DAO D0NG TICH THOAT 
1) Nguyen ly 

Mach dien hinh 6.4 la sd do mach dao dong tich thoat dung 
OP-AMP dc cho ra tin hieu vuong. 
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Sd do co hai rnach hoi tiep tir ngd ra ve hai ngd vao. Cau 
phan ap RC hoi tiep ve ngd In', cau phan ap R 1 -R 2 hoi tiep ve ngd 
ln + . 


R 



Be giai thich nguyen ly mach, ta gia suf tu C cht/a nap di^n 
va OP-AMP dang d trang that bao hda difdng, Vo= + V C c- Luc n&y, 
cau phan ap R 1 -R 2 difa dien ap difdng ve ngd In + vdi mtfc di^n ap: 

k:: =’ K-, —• v, (v,„*>ov) 

K\ + K 1 

Trong khi do, Cl ngd In' co di^n ap tang dan len tir OV, dien 
ap Ong do tu C nap qua R theo qui luat ham mu vdi h^ng so thdi 
gian la 1 = RC. 

Khi tu nap va cd V;“ <Vj„ , OP-AMP van d trang thai bao 
hda difdng. Khi tu C nap den mtfc dien ap Vj“>V^ thi OP-AMP 

dot thanh trang thiii bao hda am, ngd ra co Vo = “Vc c- Luc nay, cau 
phan ap R 1 -R 2 dtfa dien ap am ve ngd In + vdi mtfc dien ap: 
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V * = -V 

1 in (r 




R\ + R^ 


~y, 


( v in + < OV ) 


Trong khi do. d ngo In van con dang d mtfc dien ap difttng 


vdi tri so V m > + V ri 


R, 


R, + R-, 


, do tu C dang con nap dien. Nhif 


vay, OP-AMP se chuyen sang trang thai bao hoa am nhanh, cho 
eanh vuong ihfing dtfng. Tu C bay gift se xa dien ap dtftfng dang 
nap lien tu qua R| va tai d ngo ra xuong mass. 

Khi lu C xa dien ap dtftfng dang co thi V* van d mtfc dien 

ap am nen OP-AMP van d trang thai bao hoa am. Khi tu C da xa 
het dien ap dtftfng se nap dien qua R de co dien ap am dang cd, do 
ngo ra dang d trang thai bao hoa am. Chieu nap dien bay gid ngiftfc 
vdi chieu dong dien nap tren hinh ve. 

Khi tu C nap dien ap am den mtfc V~ < (ngo In' nhd hdn 

ngo In + ) thi OP-AMP lai ddi thanh trang thai bao hoa diftlng va ngo ra cd 
V ( ,= + V (r . 

Mach da trd lai trang thai gia thiet ban dau va hien lifting 
tren cd tiep dien lien tuc, tuan hoan. 

2) Dang song d cac chsln 

Mtfc gidi han dien ap ngo ra: 

~ + Vcc Vonun = V (:r 

Mtfc gidi han dic*n ap d hai ngo vao: 

R, 


V -* V. 

1 . i l <i 


V =' V 

1 it r i r 


/?, +r 2 
/?> 
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Hinh 6-5 : Dang song ngo vao va ngo ra 

Dang dien ap d ngo In’ la dang tarn giac. Thdi gian dien ap 
d ngo vao ln“ tang td Vu len Va la OP-AMP d trang thai bao hda 
duWng, thdi gian dien ap ngo vao In’ giam td V A xudng V u ia OP-AMP 
d trang thai bao hoa am. Dang dien ap d ngo In + va ngo ra la trang 
thai xung vuong doi xufng. Chu ky cua tin hieu dude tinh theo edng 
thufe: 

R. 


Suy ra, tan so cua tin hieu dddc tinh theo edng thud: 






Theo cong thu'c tmh ehu ky va tan so dao dong nhif tren ta 
co the <loi tan so dao dong bhng cac phifdng phap sau: 
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Thay doi li so cua cau phan ap trong mach hoi tiep duOng (R 


va R 2 ) 


Thay doi tri so dien trd R hay tu C trong mach hoi tiep am. 


Tan so cua mach dao dong tinh thoat (hinh 6-6) difdc tinh 
theo cong tht?c: 


T = 2(R + VR.)C\n 


R { + 2(R,+VR,) 

R. 


4) Mach doi chu trinh lam viec 



Hinh 6-7 : Mach dao dong tich thoat doi chu trinh lam vice 


Trong sd do mach dao dong Itch thoat cd ban dung OP- 
AMP, tu C nap dien va xa dien deu qua dien trd R, nen hfing so 
thefi gian nap va xa bang nhau. Bieu nay ed nghla la theii gian xung 
vuong co dien ap cao va thcJi gian xung vuong co dien ap thap dai 
hang nhau. Xung vuong ra la xung khdng doi xufng cd chu trinh lam 
viec la D = 50%. 


84 





ChifOng 6 


Mach tao xung dung OP-AMP 


De tliay doi chu trinh lam viec, mach dao dong rich thoat co 
so do nhif hinh 6.7, bien trd VR se lam thay doi thcfi gian nap va 
thtti gian xa cua ty theo hai hitting ngifdc nhau, nen tang thcfi gian 
nap sc lam giant thcii gian xa va ngitdc lai. 

Khi tu C nap dien ap duOng tit ngo ra se nap qua dien trd R, 
bien trd VR (phan dtfdi) va qua diod D 2 . Khi tu C xa dien ap difdng 
va san do nap dien ap am se xa qua R, bien trill VR (phan tren) va 
qua diod D|. 

Khi dieu ehinh bien lid VR chi lam thay doi chu trinh lam 
viec ma van giff nguyen tan so dao dong. 

§6.4. MACH TAO XUNG VUONG VA TAM GIAC 

Mach dao dong tfch thoat cO ban tao xung vuong doi xtfng d 
ngo ra. Neu ket hop mach tfch phan tfch cite dung OP-AMP mach 
co the cho ra xung tarn giac. 



Hinh 6-8 : Mach tao xung vuong va tarn giac 
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OP-AMP © la much dao dong tich thoat de tao xung vuong 
theo nguyen ly tren. Xung vuong difdc lay tren bien trd VR ( de 
thay doi bien do ngo ra.OP-AMP © la mach tich phan tich ciTc, 
nhan xung vuong tif ngo raciia OP-AMP © doi thanh dang xung 
tam giac. Xung tam giac dt/dc lay tren bien trd VR 2 de thay doi 
bien dp ngo ra. 



CHLfdNG 7 

VI MACH DINH THI 555 


§7.1. DAI CLfClNG 

Vi mach dinh thi 555 va ho cua no diTOc u*ng dung rat rong 
rai trong ITnh vi Sc dien tur dan dung cung nhtf dien tuf cong nghiSp, 
vi neu ket hop vdi cdc linh kien RC rcfi ben ngoai mot each thich 
hop thi no co the thtfc hien nhieu chtfc nang nhd dinh thi, tao xung 
chuan, tao tin hieu kfch hay dieu khien c5c linh kien ban dan cong 
suat nhif transistor, SCR, Triac ... 

Trong ehifOng nay se gidi thieu cau true, nguyen ly cua IC 
555 va cac dng dung cd ban cua no, dong thefi gidi thieu cac kieu 
giao tiep vdi tai d ngo ra. 

§7.2. SCf DO CHAN VA CAU TRUC 



Vi mach 555 difdc che tao thong dung nhat la dang vo plastic 
nhdhinh ve 7.1. 

Chan 1: GND (noi dal) 

Chan 2: Trigger Input (ngo vao xung nay) 
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Chan 3: Output (ngd ra) 

Chan 4: Reset (hoi phuc) 

Chan 5: Control Voltage(dien ap dieu khien) 

Chan 6: Threshold (them - ngtfdng) 

Chan 7: Discharge (xa didn) 

Chan 8: +V C c (nguon dtfdng) 

Ben trong vi mach 555 co hdn 20 transistor va nhieu dien trd 
thtfc hien clc chtfc nang nhtf trong hinh 7.2 gom co: 

1) Cau phan ap gom ba dien trd 5kQ noi tijf nguon +Vcc xuong 
mass cho ra hai dien ap chuan la l/3V C c va 2/3Vcc ■ 

2) OP-AMP (I) la mach khuech dai so sanh cd ngo I n ' nhan 
dien ap chuan 2/3V C c con ngo l n + thi noi ra ngoai chan 6. Tuy thuoc 
dien ap cua chan 6 so vdi dien ap chuan 2/3Vcc ma OP-AMP (1) cd 
dien ap ra mtfc cao hay thap de him tin hieu R (Reset) dieu khien 
Flip-Flop (F/F). 

3) OP-AMP (2) la mach khuech dai so sanh ngd Ib + nhan dien 
ap chuan 1/3 V C c con ngo I' n thi noi ra ngoai chan 2. Tuy thuoc 
dien ap chan 2 so vdi dien ap chuan l/3Vcc rna OP-AMP (2) cd 
dien ap ra mdc cao hay thap de lam tin hi^u S (Set) dieu khien 
Flip-Flop (F/F). 

4) Mach Flip -Flop (F/F) la loai mach lirt3ng on kich mot ben. 
Khi chan Set (S) cd didn ap cao thi dien ap nay kich doi trang thai 
F/F lam ngo Q len mdc cao va ngo Q xuong mufc thap. Khi ngo Set 
dang & mdc cao xuong thap thi mach F/F khong doi trang thai. Khi 
chan Reset (R) cd di$n ap cao thi dien ap nay kich doi trang thai 
cua F/F lam ngo Q len mufc cao va ngo Q xuong mi?c thap. Khi ngd 
Reset dang d mtfc cao xuong thap thi mach F/F khong doi trang 
thai. 
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5) Mach OUTPUT la mach khuech dai ngd ra de tang do 
khuech dai dong cap cho tai. Day la mach khuech dai dao cd ngd 
vao la chan Q cua F/F nen khi Q d mdc cao thi ngd ra chan 3 cua 
IC se cd dien ap thap (= OV) va ngift.5c lai khi Q d mdc tha'p thi ngd 
ra chan 3 cua 1C se cd dien ap cao (= Vcc )■ 

6) Transistor T| cd chan E ndi vao mot dien dp chuan khoang 
1,4V va loai PNP nen khi cite B not ra ngoai bdi chan 4 cd dien ap 
cao hetn 1,4V thi T| ngifng dan, T| khdng anh hitoing den hoat dong 
cua mach, khi chan 4 cd dien trd trj so' nhd thlch hdp ndi mass thi Ti 
dan bao hoa dong thcJi lam mach OUTPUT cung d^n bao hda, ngd 
ra xudng thap. Chan 4 diftfc goi la chan Reset nghla la no Reset IC 
555 bat chap tinh trang d cac ngd vao khac, do do, chan Reset 
dung de ket thuc xung ra sdm khi can. Neu khdng dung chufc nang 
Reset thi ndi chan 4 len Vcc de tranh mach bj Reset do nhieu. 


+V (< - 

(8) (6) Threshold 



Hinh 7.2: Cau true cua IC 555 
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Kv thuat xLinti cftn ban va nang cao 


Nguyen Tan PhUtic 


7) Transistor T 2 co cifc C de hd noi ra chan 7 (Discharge = xa). 
Do cifc B di/dc phan cifc bdi mtfc dien ap ra Q cua F/F nen khi Q d 
mufc cao T 2 bao hoa va cifc C 2 coi nhif noi mass, luc do ngo ra chan 
3 cung d mtfc thap; khi Q d mtfc thap thi T 2 ngtfng dan cifc C 2 bi 
hd, Idc do, ngo ra chan 3 co dien ap cao. Theo nguyen ly tren cifc 
C 2 ra chan 7 co the lam ngo ra phu co mure dien ap giong mufc dien 
ap cua ngo ra chan 3. 


§7.3. MACH DA HAI PHI ON DUNG 555 
1. Mach phi tfn c d ban 



Sd do mach hinh 7.3 la tfng dung cua IC 555 lam mach da 
hai phi on de tao xung vuong. 

Trong mach, chan ngtfdng (Threshold) so 6 dude noi vdi 
chan nay (Trigger) so 2 nen hai chan nay co chung dien ap la dien 
ap tren tu C de so vdi dien ap chuan 2/3Vcc va l/3V C c bdi OP- 
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AMP (1) va OP-AMP (2). Chan 5 c6 tu nho .01 noi mass loc nhieu 
tan so cao co the lam anh hurdng dien ap chuan 2/3Vec- Chan 4 noi 
ngudn +Vcc nen khong dung chdc nang Reset, chan 7 xa dien dddc 
noi vao gitfa hai dien tret Ra va R B tao dtfctng xa di$n cho tu. Ngo ra 
chan 3 co dien trd gidi han dong l,2kfi va Led de bieu thi mdc 
dien ap ra (chi co the dung trong trufrng hdp tan so dao dong thap 
tur 20Hz trd xuong vi d tan so cao hdn 40Hz trang thai sang va tat 
cua Led kho cd the nhan biet bang milt thddng). 

De phan tfch nguyen ly cua mach can ket hdp mach dng 
dung hinh 7.3 va sd do cau true hinh 7.2. 

Khi mdi dong dien tu C bat dau nap (Of 0V len nen: 

- OP-AMP (1) co V, + < Vj' , ngo ra V 0 i = mdc thap, ngo R = 0 
(mdc thap). 

- OP-AMP (2) co V* > Vj' , ngo ra V02 = mdc cao, ngo S=1 (mdc 
cao). 


- Mach F/F co ngo S = 1 nen Q = 1 va Q = 0. Luc dd, ngo ra 
chan 3 cd Vo 2 Vcc (do qua mach dao) lam Led sang. 

- Transistor T 2 co V B 2 = 0 do Q = 0, T 2 ngdng dan va de tu C 
dddc nap dien. 

Tu C nap dien qua R A va Rb vdi hang so thdi gian khi nap: 


T nap “ (Ra + Rb) C 

Khi dien ap tren tu tang den 1/3V CC thi OP-AMP (2) doi 
trang thai, ngo ra co V 02 = mdc thap, ngo S= 0 (mdc thap). Khi S 
xuong mufc thap thi F/F khong doi trang thai nen dien ap ngo ra vSn 
cl mure cao. Led van sang. 

Khi dien ap tren tu tang den mdc 2/3Vcc thi OP-AMP (1) 
doi trang thai, ngo ra cd V 01 = mdc cao, ngo R=l. 
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- Mach F/F co ngo R =1 nen Q = 1, luc <36 chan 3 co Vo = OV lam 
Led tat. Khi ngo Q- 1 se lam T 2 dan bao hda va chan 7 noi mass 
lam lu C khong nap tiep dien ap difdc ma phai xa dien qua R u va 
transistor Ti xuong mass. 

Tu C xa dien qua Rb vdi hang so thdi gian: 

Ixa = Rb-C 

Khi dien ap tren lu (ttfc la dien ap chan 2 va chan 6 ) giam 
xuong dtfdi 2/3V C c thi OP-AMP (1) doi trill lai trang thai cu la V ( ,i 
= mufc thap, ngo R = 0. Khi R xuong mtfc thap thi F/F khong doi 
trang thai nen dien ap ngo ra van cf mtfc thap. Led van tat. Khi dien 
ap tren tu giatn xuo'ng den mtfc l/3V<rc thi OP-AMP ( 2 ) lai co V< + > 
V,' nen ngo ra V 02 = mtfc cao, ngo S = 1 . Mach F/F co ngo S = 1 
nen Q = 1 va (2=0, ngo ra chan 3 qua mach dao cd Vo =+Vcc lam 
Led lai sang, dong thdi luc do T 2 mat phan ctfc do Q = 0 nen ngtfng 
dan dong thdi cham dtft giai doan xa dien cua tu. Nhuf vay, mach da 
trd lai trang thai ban dau va tu lai nap dien ttf mtfc l/3V C c len mtfc 
2/3V c c , hien ttfdng nay se tiep dien lien tuc va tuan hoan. 

LUu y: Khi md dien tu C se nap dien ttf 0 V len 2/3Vcc roi sau do 
tu xa dien ttf 2/3V cc xuong 1/3 V C c chtf khong xa xuong 0 V. Nhtfng 
chu ky sau tu nap ttf 1/3V CC len 2/3V C c chtf khong nap ttf 0V nffa. 

Thdi gian tu nap la thdi gian V 0 = +V CC , Led sang. Thdi 
gian tu xa la thdi gian Vo = OV, Led tat. 

Thdi gian nap va xa ciia tu dtfdc tinh theo edng thtfc: 

* Thdi gian nap: l ni)P = 0,69T ni i P 

tim P = 0,69 (Ra + Rb) C 

* Thdi gian xa: t x .i = 0,69r X a 

txj = 0,69Rb C 
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Hinh 7.4 : Dang di 




Ky thuat xung can ban va nang cao 


Nguyen Tan PhtfcHc 


Hinh 7.4 la dang dien ap tai cac chan 2-6, chan 7 va chan 3 trong 
do khoang thdi gian dien ap tang la thdi gian tu nap, khoang thdi 
gian dien ap giam la thdi gian tu xa. 

Khi khao sat dang dien ap tai cac chan can lull y khi md 
dien thi tu C se nap dien tit OV len den 2/3Vcc nhUng khi xa chi xa 
den l/3Vcc. do do, nhUng lan nap sau tu chi nap ttf 1/3 den 2/3V C c- 
De tlnh chu ky cua tin hieu ngUdi ta chi tlnh cac Ian nap sau chuf 
khcmg xet lan nap dau tien. 

Khi tu nap thi chan 7 co dien ap cao hdn chan 2-6, nhUng khi 
tu xa thi chan 7 giam nhanh xuong OV (do I 2 trong IG chay bao hoa) 
chuf khong giam theo ham so" mu tren tu C. 

2. Mach phi on doi xtfng 

Trong mach phi on, do thdi gian nap va thdi gian xa cua tu 
khong bang nhau nen dang dien ap vuong d ngo ra khong doi xUng. 


Taco: l^p = 0,69(R A + Rb)C 

Ui = 0,69 Ru C 


De cho dang song vuong d ngo ra doi xdng ngUdi ta co the 
thUc hien bang nhieu each. 


Cdch tju£ / •' Chon dien trd R A co tri so rat nho so vdi R u thi luc 
do sai so giura t n;i p va t xi i coi nhu khong dang ke. Dieu nay khd thUc 
hien neu lam viec d tan so cao. Dien trd R A co tri so tdi thieu 
khoang vai kQ thi Rb phai cd tri so rat Idn khoang vai tram kQ. Vdi 
cac tri so dien trd nay thi tan so dao dong khong the cao dVdc. 


Cdch tin? 2 ; Dung diod D ghep song song R& theo chieu hudng 
xuong (hinh 7.5a). Khi co diod D, thdi gian tu C nap lam diod D 
dUdc phan cUc thuan cd dien trd rat nhd nen coi nhu ndi tat Rb. 
Thdi gian nap dien cua tu C dUdc tinh theo cong thde: 


t n;? p = 0,69RA.C 
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Khi tu C xa dien thi diod dddc phan cifc ngudc nen tu van xa 
dien qua Rb. Thdi gian xa dien cua tu ddde tinh then ciing thtfc: 

t Xi5 = 0,69R B .C 

Neu chon tri so Ra = Rb thi mach tao ra tin hieu hinh vuong 
doi xdng. 


+V cr 
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Kv thuat xune can ban va nane cao 
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That ra trong mach dien hinh 7.5a, khi tu nap dong dien phai 
qua R a va dien trd thuan cua diod nen thefi gian nap van ldn hdn 
thdi gian xa mot it. Be cho tin hieu that doi xtfng thi ghep them 
diod noi tiep vdi dien trii R B nhiT hinh 7.5b. Nhit vay, ca hai triking 
hdp nap va xa deu cd diod. Dieu kien cua hai mach tren la R B phiii 
cd tri so kha ldn so vdi dien trd thuan cua diod. 


4. Mach phi on dieu chinh tan so" va chu trinh lam viec 

Hai yeu cau thudng co trong thiet ke" mach da hai phi on: 


- Thay doi tan so f ma van giuT nguyen chu trinh lam vice (doi 
xufng) 

- Thay doi chu trinh lam viec ma van giff nguyen tan so f. 


De cd the thay doi tin hieu hinh vuong ra ma van cd tin hieu 
doi xtfng thi hai dien trdf R a va R b phai dikic dieu chinh sao cho 
cung tang hay giam trj so. Luc do trong mach dien cd hai dien trii 
VR a va VR b ghep noi tiep uhif trong sd do hinh 7.6a. 


+V<r 



Hinh 7.6a : VR A - VR b chung true, chinh dong hiking 
Mach thay doi tan so 
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+V (( 



Hinh 7.6b : VR A - VR B chung true, chinh ngt/dc hudng 
Mach thay doi chu trinh 

Be thay d<5i chu trinh lam vifec ttfc la thay ddi ti 1$ thdi gian 
tin hieu co difen ap cao va thdi gian tin hifeu c6 difen ap thap (hay la 
theti gian nap va thdi gian xa cua tu) nhifng van giCf nguyfen tin so 
nghla la chu ky T bing h&ng so, hai difen trd R A va Rb phai difdc 
dieu chinh sao cho khi R A tang thi Rb giam cung mfet gia trj thay 
doi. Luc dd, trong mach co hai bifen trd VR A vi VRb ghep noi tiep 
nhif sd do 7.6b nhifng hai bien trd difdc dieu chinh ngufdc hifdng. 


§7.4. M^CH DA HAI D0N 6n DIJNG 555 
1. Mach da h&i ddn f>n cd ban 

Be co thfe phan tich nguyfen ly cua mach ddn 6n mot each de 
hieu, can suf dung hai sd do hinh 7.7 va 7.8. Sd do hinh 7 7 ve mach 
ap dung IC 555 lam mach ddn on, sd do hinh 7.8 ket hdp vdi sd do 
cau true bfen trong IC. 
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Trong mach nay chan nguftng so 6 va chan xa dien so 7 
dtfdc noi vao diem chung cua mach dinh thi RtC. Chan 2 nhan xung 
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kich dddc noi len ngudn +Vcc qua dien trd lOkO sao cho chan nay 
co dicn ap Idn hdn l/3V C c- 

Dac diem ciia mach ddn on la khi co xung am hep tac dong 
tdc thdi d ngo vao Trigger chan 2 mach se doi trang thai va (at ngo 
ra chan 3 se cd ximg dddng ra. Do rpng xung dt ngo ra cd thdi gian 
ngan tuy thuoc mach djnh thi RtC, sau do mach se trd lai trang thai 
ban dau. 

Nguyen ly mach ddn on dddc giai ihich nhd sau: 

Khi met dien, tu C noi chan 7 va chan 7 xuong mass lam OP- 
AMP (1) cd ngo l + „ nhd hitn ngo I',, nen ngo ra Voi = OV, ngo R <’f 
mdc thap. Liic do, OP-AMP (2) cd ngo I + „ cung nhd hdn ngo l n nen 
ngo ra V () 2 = OV, ngo S cung 0 mtfc thap, Mach F/F cd hai ngo R va 
S deu cl mdc thap va nhd cau true cua mach chi tiet nen F/F cd ngo 
ra Q Cl mdc cao, qua mach dao ngo ra chan 3 se cd mdc thap gan 
OV, Khi Q d mdc cao tao phan ede bao hoa cho T 2 , T 2 dan noi chan 
7 xuong mass chan 6 cung bi noi mass nen tu C khdng nap dien 
dddc mach se on dinh d trang thai nay neu khdng cd tac dong khae 
td ben ngoai. 

Khi dong khoa K se cd xung am kich vao chan Trigger so 2 
lam OP-AMP (2) doi trang thai cua ngo S len mdc cao. Ngo S cao 
dieu khien F/F doi trang thai lam ngo Q xuong mdc thap, ngo ra 
qua mach dao se tang len mdc cao va xung dddng ra. Luc do, Q d 
mdc thap nen T 2 ngdng dan de tu C nap dien qua Rt- Trong thdi 
gian tu C nap dien mach van giuf trang thai nay nen ngo ra tiep tuc 
d mdc cao . 

Dien ap nap tren tu cd tri so tang theo lam so mu va khi dien 
ap dat 2/3Vcc thi OP-AMP (1) doi trang thai, ngo R tang len mdc 
cao. Ngo R cd mdc cao se dieu khien F/F trd lai trang thai cu, ngo Q 
len mdc cao se lam ngo ra mach dao se xuong mdc thap cham ddt 
xung dddng ra. Dong thdi, luc do T 2 dddc phan ede bao hoa nen 
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Kv thuat xung cjn ban va nane cao 


Nguyen Tan Phifdc 


chan 7 noi mass lam tu C xa dien. Mach se on djnh d trang thai nay 
cho den khi co xung am khac tdc d$ng vao chan Trigger (so 2). 

Thdi gian xung dimng ra ttfc la thdi gian nap dien tur OV len 
2/3Vcc difdc tlnh nhd sau: 

Dien ap nap tren tu t2ng theo ham so mil: 

V, ~ K t 0 ~ e ’ ) (trong do x = Rr-C) 

Thdi gian tu nap di<?n ap tit OV nen 2/3 Vcc la tx dtfdc tlnh: 

K-K 

-2 

Suyra: \-e r =- hay 

1 ^ 1 

=> - =e r = — 

3 

e' 

=s> e f = 3 

Cuoi cung ta co ham so ngifdc cua ham so mu la In. 

Nhifvay: t* = t . In3 (ln3 = 1,l) 

t* = I.IRtC 

2. Dgng song ra t$i cac chSn 

Hinh 7.9 la dang s6ng tai cac chan 2 (Trigger), chan 3 
(Output) v& chan 6-7 (Threshold - Discharge). 
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(Chan 2) v i 



Hinh 7.9 : Dang song ra 

Binh thtfdng chan 2 phai c6 dien ap Idn hdn l/3Vcc. khi co 
xung am thi bien do xung phai lam dien ap chan 2 nho hdn l/3V C c- 

Khi vufa co xung am d chan 2 (hi ngo ra bat dau co xung 
dUOng va tu C bat dau nap dien. Thfli gian xung dtfdng ra t x khong 
tuy thuoc do rong xung am d ngo vao ma chi phu thuoc hang so 
thdi gian x cua mach drnh thi. Neil dung bien trd VR thay cho Rt ta 
co the thay doi dd rong xung ra, each khac thay doi tu C bang cac 
dien dung co tri so khac nhau. 

3. M^ch tri hoan dung ki£u ddn on 

Mach ddn on duMc tfng dung rat rong rai trong lTnh vifc tif 
dong dieu khien va dac biet la mach tri hoan. Trong thde te ngufti 
ta khong can tao xung dieu khien cho vao chan so 2 (Trigger) ma 
mach tir tao xung khi co dien. Nhd vay, khi mdi md dien d ngo ra 
cung bat dau co xung ra. 
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Nguyen Tan Phifdc 


Mach dicn hinh 7.10 la sit do mach tif tao xung khi mot dien. 
Trong sd do chan so 2 (Trigger) ddefe noi den chan so 6 (Threshold 
- them) nen se cd chung dien ap giffa cac mach nap RtC de so vdfi 
hai dien ap chuan trong IC la l/3Vcc va 2/3 V C c- 


+V tc 



Khi md dien tu C bat dau nap td 0V len nen OP-AMP (2) cd 
ngd I„ + ldn hitn ngd l n ‘ nen ngd ra V 02 <5 mdc cao, ngd S cOng d mute 
cao, mach F/F cd ngd Q d mdc thap va ngd ra cua IC cd Vo = Vcc 
cd nghla la tdc thdi cd xung ra. Luc do OP-AMP (1) cd ngd 1/ nhd 
hdn ngd I n " nen ngd ra V 01 d mdc thap, ngd R cung d mdc thap. 

Khi tu dien nap dien ap den mdc l/3V rc thi OP-AMP (2) 
dd’i trang thai, ngd S xudng mdc thap nhdng mach F/F van gid 
nguyen trang thai va xung van dang con d ngd ra. 

Khi tu dien nap dien ap den 2/3Vcc thi OP-AMP (1) doi 
trang thai, ngd R len mdc cao lam mach F/F cung dot trang thai ngd 
Q tang len mdc cao lam ngd ra cua IC giant xudng mdc thap V<> = 
0V va chant ddt xung d ngd" ra. 
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Thdi gian co xung ra hay do rong xung chi'nh la tu C nap tif 
OV len den 2/3V C c va cung dUdc linh theo cong thtfc: 

t x = 1,1 RtC 

Trong mach nay chan 7 (Discharge = xa dien) de trong, 
khong noi vao mach nap RtC nen tu khong xa dien va mach se giff 
mai trang thai nay. Muon co xung ra tiep thi phai tat dien roi md 
la i. 

Tri so dien trd Rj va tu C dUtfc gidi han trong khoang: 

R t = lOkQ 4- 14M O. 

C= 100 pF -r lOOOpF 

Vdi cac tri so tren cua R T va tu C, mach co the cho ra cac 
xung co dp rong ngdn nhat khoang vai micro giay den vai gid. 

NhU vay, khi md dien rd-le RY khong co dien do Vq = Vcc. 
sau khi cham durt xung tufc la sau thdi gian t x thi rd-le RY co dien vi 
V 0 s OV. Khi riMe cd dien se dong hay md cac tiep diem de dieu 
khien mach khac thtrdng la mach cong suat. 

That ra IC 555 va hp IC dinh thi cua no cd urng dung rat da 
dang, trong chitting nay chi gidi thieu hai ufng dung ccl ban nhat cua 
no la mach da hai phi on va da hai ddn on. 


§7.5. IC 555 GIAO TIEP VCfl CAC LOAI TAI 

IC 555 cd the giao tiep vdi nhieu loai tai khac nhau va tuy 
trudng hdp mdi loai tai deu cd the mac theo hai each: 

- Tai dUdc cap dien khi ngd ra co dien ap thap. Luc do IC se 
nhan dong dien tai theo chieu td ngudn qua tai roi vao IC. Dong 
dien tai trudng help nay goi la 1 nhan. 
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- Tai diftle cap difen khi ngo ra co difen ap cao. Luc do 1C se 
cap dong difen cho tai theo chieu tii ngu6n qua IC roi qua tai. Dong 
difen tai trirdng hap nay goi la I nguon. 



Hinh 7.1 lb : Difen ap ra mufc cao 







Chifdng 7 


Vi mach dinh ihi 555 


Kha nang cap dong dien va dien ap cua [C 555 nhif sau: 

1) Dien ap ra ot rm?c tM'p 

Vdi V cc = 15V. Dien ap V G chinh la V CE2 khi T 2 bao hoa: 


I L = 10mA 

~> 

> 

ii 

> 

II = 50mA 

=> 

V 0 = 0,4V 

I L = 100mA 

= > 

Vo = 2V 

1 L = 200mA 

=> 

> 

m 

<N 

II 

> 


2) Dien ap ra cf mtfc eao 

Vdi Vcc = 15V. Dien ap Vo chinh la Vcc - Vcei khi T| bao hoa: 
I L = 100mA => V„= 13,3V => V CE i = 1.7V 

I L = 200mA =>V 0 = 12,5V => V CE) = 2,5 V 

3) Tai la Led 



Hinh 7.12a : Dien ap ra mufc thap, I, = —— + ~ ~ ~ 
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Nguyen Tan Phift'ic 


Neu tai la Led thi phai dung dien iror ghep noi tiep vdi Led 
de gidi han dong qua Led. Tuy theo each mac tai ma dong dien qua 
Led cd edng thtfc tinh khac nhau. 



Hinh 7.12b :Dien ap ra mufc cao, /, = 


V n + Kj i) 

R 


4) Tai la rd-le 

IC 555 co the giao ticp vdi cac loai rd-le dieu khien. Cac 
loai rd-le nay cd dong thirdng nho dddi 100mA va dien ap cung 
thi/bng d mufc thap nhif 6V - 12V - 24V. 

Trong mach tai rd-le cd diod D ghep song song de noi tat 
dien ap ngi/dc do cuon day ctia rd-le tao ra khi bi mat dien dpt 
ngpt. Tiep diem OA hay OB cua rd-le dung de dieu khien cac mach 
cong suat ldn. 
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CHLfdNG 8 


MACH DAO DQNG TICH THOAT DUNG UJT 

§8.1. DAI ClfONG 

Trong lTnh vUc di$n tuf cong nghi$p va d3c biet trong cac 
mach dieu khien dong cd, transitor ddn noi dUdc suf dung rong rai vi 
no co tinh chat dac biet d vung dien trd am. Nhd dac tinh nay, UJT 
thUdng dude dung lam mach tao xung ktch cho cac linh kien ban 
dan cong suat nhu SCR hay triac. Mach tao xung dung UJT cd ban 
la mach dao dong tich thoat. 

Giao trinh nay chi gidi thieu UJT trong ky thuat xung, 
khong noi ve cau tao, nguyen ly, dac tinh ky thuat cua UJT. Cac 
phan nay da difdc gidi thieu trong giao trinh “Linh kien dien tur” 
cua cung lac gia. Doc gia can xem lai giao trinh tren trUdc khi 
xem chUdng nay. 


§8.2. MACH DAO D<)NG TICH THOAT CO BAN 


1) Sd do, mach lifting dUdng 



ITinh 8.1 : Mach dao dong tfch thoat 
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Chifdng 8 


Mach daodong tich thoat duns UJT 



Hlnh 8.2 : Mach tifdng dtfdng 


Mach dien hlnh 8.1 la sd do mach dao dong tich thodt cd 
ban, trong do di^n trd R 1 -R 2 de nhSn tin hieu xung ra (R 2 con cd 
tdc dung on d|nh nhi£t cho dien ap dinh V P ). Tu difin C di^n trcl 
Rt la mach nap de tao di$n dp tang dan cho cu*c E. Khi thay ddi 
di6n trd R? la thay doi hhng sd thdi gian nap xa cua tu. Sd do hlnh 
8.2 la mach tifdng difdng cua mach dao dong tich thoat, trong do, 
UJT difdc doi ra mach tifdng difdng gom ba linh ki£n cd ban la 
R B( *R b , v& diod EB. 

2) Nguyen ly 

UJT cd thong sd ky thuat die tnfng: 

- Didn trd lien nen R B b = R B( + R Bi = vai kO + 10 k£} 

R b 

- Ti sd di$n trd x\ = —- = 0,5 + 0,8 

^ BB 

Bi$n ti3f R| - R 2 dtfdc chon cd tri sd rat nhd sao cho: 
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Kv thuat xung can ban va nana cao 


Nguyen Tan Phift'ic 


Ri va Rj « Rbb 

Nhd vay, dien trd R| va R 2 se khong lam anh hiring den 
dong dien lien n6n Ibb- 

Dong dien lien nen dddc tinh theo cong thtfc: 

V, 


Ibb ~ 


cc 


R 


BR 


Dien ap diem B trong. UJT dddc tinh theo cong thufc: 
Vy = Vcc D Bl = t).Vcc 


Khi mdi met dien thi tu C coi nhd noi tit nen V E = OV. Luc 
do, diod EB bi phan ede ngddc nen khong din. Trong UJT chi co 
dong dien lien nen Ibb- 

Khi tu C nap qua dien tret Rt. lam dien ap Ve ting len den 
trj so dien ap dinh Vp thi diod EB se dan di^n, vdi trj so dien dp 
dinh: 

Vp = Vb + V EQ = Vb + 0,6V = q. Vcc + 0,6V 

Khi diod EB din dien, lo trong tir cdc E do sang thanh ban 
dan lam R„ giam trj so nen dien ap V B giam. Nhd vay, dien ap 

phan ede cho diod EB tdng cao, diod dan manh va tu C xa di$n qua 
diod EB, qua dien trd Rbi va R| xuong mass. 

Khi dien tref Rbi giam tri so, dong dien qua R 2 tang len nen 
tao sut ap va ede B 2 co xung am ra. B6ng theti, dong di$n qua R H 

va R| la Ibb va 1 E do tu xa co tri so ldn nen dien ap ede Bi tang cao 
cho ra xung dddng. 

Hinh 8.3 cho thay dang song d cac ede E, B 2 va B|. 
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Chtftfnu S 


Mach dao dQng tich thoat dung UJT 



r B2 ' 





V Y 

r 



t 


V„ 


_k_ i _l_. 

t 

Hinh 8.3 : Dang song cl cac chan 


Khi tu xa dien tif dien ap V P xuong tri so" Vv thi diod EB 
ngifng dan va cl hai cifc B khong con xung ra. Xung ra if hai ci/c B 
co dang xung nhon am va duong. 

Sau khi tu xa xong thi dign ap cac chan tnf lai hinh thiriing 
va tu C lai nap dien qua R. Hien ttfdng tren lai dififc tiep dien. 

3) T^n so' cua mach dao dong tich thoat 

Khi vita mdi dong dien, tu se nap dien tit OV len den Vj., roi 
sau do tu xa dien den nrnJc Vy. Nhufng lan nap sau tu deu nap lit 
dien ap V v len den V P roi lai xa tCf dien ap V P giam den Vv. Thdi 
gian nap va xa dien cua tu diTOc tiiih giita hai dien ap nay. 

Tu C nap dien lam dien ap tang theo cong thtfc: 

1 

V c = V cc + (Vcc-V v )(l - e RC ) 
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Ky thuat xung c5n ban va nang cao 


Nguyen Tan Phirfle 


KC . 


V c = V cc -(Vec-V v ) e 
Thdi gian de tu nap tuf V v len V P la tj: (khi do V c = V P ) 


V P = V C c - (Vcc - Vv ) e 


RC 


RC 


(V cc * V v ) e =Vcc-Vp 


re v„„-v 


cc 


Suy ra: e 


ti 

RC 


V - V 

Y CC Y V 


V - V 

V CC v V 

V -V 

Y CC V P 


Do ham so ngude cua h^m so mu la ham logarit nen ta co: 


t, = RCl rt 


cc 


V - V 

V CC Y P 


Tu C xa di$n lim di$n Sp giam theo cong thtfc: 


V c = Vp.e <Rm ** l>c 

Thdi gian de tu xa ttt V P xudng V v 1& t 2 i (khi do V c = Vv) 

_ ^ 

Vv = V P . e <R| " + R|) ^ 

Tirdng ttf each giai tren ta co: 

V p 

t 2 =(RBi + R|).C.!n—— 

’ V 

Luu y: di£n trd R B i trong cong thtfc tinh tj co tri s6" nho, tfng 
vdi trang thdi UJT co d6ng I P di qua diod EB, tri so nay nho hOn 
di^n trd R B i (.dii Ve = OV) khoang vai chuc den m6t trim lan. 


112 



Chtfctnn 8 


Mach dao dong ti'ch thoat dung UJT 


Chu ky dao dong: 

T — t n;1 p + txi = t| + (2 

Trong truttng hdp (Rbi + R|) c6 tri so nho thi c6 the coi nhif 
T * t|, dong thdi do Vv « V C c va Vp * r|.Vcc nen chu ky T co the 
tlnh theo cong thtfc gan dung: 

T = RC In — 

i -n 


Tan so dao dong: f - --— 

fl.CIn 

i -n 


4) PhiA/ng trinh dt/ofng tai 

Trong mach dao dong ti'ch thoat, tri so dien Ird R cua mach 
nap RC co y nghTa quan trong, neu R qua Idn hay qua nho mach co 
the khong hoat dong dung theo nguyen ly mach tlch thoat difdc. 

Neu dien tret R co tri so qua Idn, khi lu nap den dien ap Vp, 
ma dong dien qua R d thdi diem nay nho hdn Ip thi mach RC khong 
kich UJT ditoc. 

V - V 

Nhd vay, phai cd: R < ——-— 

1 p 


Neu dien trd R cd tri so qua nho, khi tu xa xuong den dien 
the V v , ma dong dien di qua R <3 thdi diem nay Idn hdn I v thi UJT 
se khong ngtfng dude. 


Nhu vay, phai cd: R > 


PhuOng trinh dildng tai: 




Iv 


< R < 



-V 


P 


Ip 
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Kv thuat xune c5n ban va nans cao 


Nguyen Tan Phdfic 


Thong thtfdng: R = lkQ-r 1MQ 

C = 100pF-r 100|iF 


§8.3. AP DUNG 

1) Thiet ke" mach dao dong tich thoat dung UJT theo cac 
thong so sau: Vcc = 12V, R B b = 10kf2, r| = 0,5; Vv = 2V, I v = 2mA, 
I P = 20 pA va tan so dao dong f = 100Hz. 

Giai: 



Dau tien chon trj so dien trd Ri = 100 Q de co: 
Ri = R 2 « Rbb 

Tinh dien ap diem B trong UJT: 

V B = r 1 .Vcc = 0,5.12V = 6V 
Suy ra, dien ap dinh Vp : 

V P = V B + 0,6V = 6V+ 0,6V = 6,6V 
Phu'dng trinh difdng to ** 
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Chitong 8 


Mach dao dong tich thoat dung UJT 


V -V V - V 

-IX—1L <R t <li< y ‘‘ 


I? 


llzl< Ri <lizM 

2.10 •' 2.1 O' 6 

3kQ < R T < 270 kQ 


Chon tri so dicn tret Rt t< khoang giCfa cua gidfi han then 
phifdng trinh difilng tai. Chon Rt = 150 kQ. 

Tmh tri so tu C theo cong thuT tinh tan so dao dong: 


/ = 


Suy ra: / = 


(vdi rj = 0,5) 


R,C\n 


i -n 


R/ Cln 


1 

1-0,5 


R, Cln 2 0,69./?, C 

C =---=-!—=-s 0,1 //F 

0,69./?, / 0,69.150.10 .100 

2) Thiet kc mach dao dong tich thoat dung UJT theo cac 
thong so Iren, nhirng tan so fthay doi dtfdc trong khoang 50H/ den 
150 Hz. 


Giai : 

Taco: f,„i n = 50H/ va f nmx =150Hz 
Tan so trung binh: 7= 
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Ky thuat xunn c5n ban va nang cao 


Nguyen Tan Phifdc 


- 50+150 

f = -= 100Hz 



Hinh 8-5 : Mach lich thoal thay doi tan so 


Gia thiet much dao dong c6 tan so khdng doi la tan so trung 
binh f = 100Hz. Nhii vay, bai toan da dude doi lai giong nhu 1 bai ap 
dung 1 va cd each giai tirong ttf. 

Ta cung se cd: R] = R 2 = 100Q 


Rt = 150kQ 
C = O.lpF 


Be cd the doi tan so trong khoang ( mm den f lluix , mach thiet 
ke diftlc chon nhtf hinh 8.5. Trong mach nay dien trd R r gom cd R 
va bien trd VR. Do Rt va f ti le nghich nhau nen khi cd f m j n thi 
Rmux va ngifoc lai. 


Ta cd: 


Suy ra: 


fs 


0,69.R, .C 


=> Rt = 


0,69 . f C 


R 


Tiiux — 


0,69 . f „ .C 
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Chu’dng 8 


Mach dao dp ng tich thoat dung UJT 


__ 1 

~ 0,69.50.0,1. 10" 6 

=> Rthkix = 300kQ 

va Rtiiiuh = VR + R 

Rt - _J_ = _ 1 _ 

0,6.f i)m .C 0,69.150.0,1.10 
=> R T „, in = lOOkQ 

va Rrmin = R = lOOkO 

Suy ra: VR = R Tnux - R Tniin = 300kD - lOOkQ = 200kO 

§8.4. MACH DAO DQNG TICH THOAT N*P BANG NGUON 
DONG 

1) Mach on dong cd ban 

+V CC 



Hlnh 8-6 : Mach on dong ccJ ban 
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Ky thuat xung can ban va nang cao 


Nguyen Tan Phift'ic 


Trong set do hinh 8.6, transistor di/Oc phan ede cho cifc B nh<t 
cau phan ap on dinh bdi diod Zener. 

Ta co: V B = V z = hang so 

Suy ra: V E = V-Vu E =V Z -0,6V = hang so" 

Nhif vay, vc'ti dien tref Re co tri so cu the, dong dien Ie : 

ie - -= hang so 

Dong dien qua tai la 1c ~ Ip. nen dong dien qua tai se co trj 
so on dinh ma khong tuy thuoc nguon va khong tuy thuoc trj so 
dien trii tai trong mot gidi han cho phep. 

Muon doi tri so dong dien tai, nguY'ri ta chi can thay doi dien 
tret R e hay thay doi dien ap phan ct/c on dinh cho ede B. 

+V CC 



Hinh 8-7 : Mach on dong dung transistor PNP 

TruV'tng hdp dung transitor PNP, mach dong co the thay doi 
lai theo set do hinh 8.7. Dong dien tai Ic van difctc giuT on dinh theo 
cong thde: 
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Hinh 8-8 : Tai la tu di<?n C 


Trong nhieu tnfdng hop, de tao d6ng di$n on dinh nap vao 
cac b6 nguon hay nap vao tu C, ngufti ta cung co the tao dong dien 
nap vao tu C chinh la Ic va van di/dc tfnh theo cong thtfc: 

V -V 

Ic = Ie =-= hang so 

De thay doi dong nap vao tu C ngtfcfi ta c6 the thay doi dien 
trd R e hay thay doi dien ap phan ctfc cho ctfc B, n6i each khac la 
thay doi di£n ap V z . 

2) Mach tao tin hieu hinh tam giac 

Mach dao dong tlch thoat UJT cho ra dang song r3ng ctfa, 
nhtfng doc len khong thang ma t3ng theo ham so mu. Muon doc len 
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thuat xnn2c5n ban va nan; 


Nguvcn Tan Phutfc 


thang, ta phai cho tu C nap bang nguon dong dien on dinh. Sd do 
hinh 8-9 cho thay nguyen ly mach nap cho tu C bang nguon on 
dong va didn ap tren tu C theo thdi gian. 



St/ tang trifdng dien ap tren tu C dude tinh theo cong thufc: 

1 V, , 

v c(t) = - J 1 0 dt 

It 

I„ 

Suy ra: v„(t) = — t => v„(t) la ham bac nhat 

Be dat du’dc dien ap V P thi thdi gian t x se difdc tinh theo 
cong thufc: 

I (1 C 

Vp = — t x hay t* = Vp.— 

C I„ 

Thdi gian nap t x ti le nghich vdi dong I„. 

Mach dien hinh 8.10 la sd do mach tao tin hieu hinh tarn 
giac dung mach dao dong tlch thoat co tu C dtfdc nap b&ng mach on 
dong. 

Trong sd do, transistor Ti la mach on dong difdc phan ct/c on 
dinh nhd cau phan ap Rbi-Rb2 (thay cho diod Zener Z). Dong I E! 
hay Ici nap vao tu C lam dien ap Vc tang theo ham bac nhat va 
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Chi/dna X 


Mach dao done tfch thoat dung UJT 


dien ap nay dung de phan ctfc cho ctfc E cua T 2 . Transistor T 2 la 
mach dao dong tfch thoat, nen khi V E dat tri so dien ap dinh V P thi 
trong dien trd lien nen cd hien ttfdng tai hop lam giam nho dien tret va 
tu C xa nhanh cho ra xung nhon & ngo ra I (V<,i). 


V., 

1 


Hinh 8-10 : Mach tao tfn hieu hinh tam giac 


Hinh 8.11 : Dang song 0 cac chan 
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Kv thuat xung can ban va nang cao 


Nguyen Tan Phufle 


Khi dien ap Vc giam den mdc dien ap thung lung Vv thi 
cham ddt hien lifting tai hdp va tu C lai nap tiep tif V v len Vp. 

Thdi gian nap t\ bay gift dddc tinh theo cong thde: 

t*'=(Vp-V v ) y- 

*() 

Transistor Tj la much khueeh dai d$m de each ly tong trol 
giijfa tai va tu C, tranh trudng hop tai ghep song song tu C se lam 
dang xung tarn giac tren tu C mat tuyen tinh. 

* * % * 

Trong mach nay, de thay doi tan so xung nhpn hay xung tam 
giac, ngiftli ta co the thay doi tri so cac dien trol R B j-Rr 2 hay Re deu 
co tac dung thay doi dong nap vao tu C, se lam thay doi thdi gian 
nap (*, tdc la thay doi chu ky T cua tin hi^u. 


§8.5. MACH TAO TIN HI$U HINH NAC THANG 

Tin hieu hinh nac thang c 6 dang song nhtf hinh 8.13, la loai 
tin hieu gom cac nac dien ap len cao dan, roi sup xuong mdc thap 
nhat de roi tifng nac di len lai. 

Mach dien hinh 8.12 la mach tao tin hieu hinh nac thang gom 
ba transistor trong do T| la mach dao dpng tich thoat tao xung nhon 
co chu ky T ~ t x . Thdi gian t x la thefi gian tu Ci nap qua R T de co dien 
ap tang den dien ap dinh V P va cho ra xung nhon am 6 ngo ra. 

Khi tu C| nap, T 2 ngtfng dan nen tu C 3 khong nap dien dddc. 
Khi co xung nhon am do T| cho ra, xung nhon am qua tu C 2 lam 
V B 2 giam va T 2 dude phan cud nen tu C 3 nap va tu C 3 chi nap dddc 
trong thdi gian co xung am At, nen dien ap tren C 3 chi tang dude 
mdc AV vdi: 


AV 



(I„ la dong qua T 2 nap vao C 3 ) 
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Cht/ring 8 


Mach dao dong ti'ch thoat dung UJT 



2N2646 A64 2N2646 

Hinh 8-12 : Mach tao tin hieu hinh nac thang 


Vo 
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Ky thuat xung can ban va nang cao 


Nguyen Tan Phu’ilc 


Moi lan co xung am do T| cho ra thi tu Cj lai nap them mufc 
dien ap AV. Khi tu Ci nap den mufc dien ap dinh Vpthi Tj dan dien 
va tu xa nhanh xuong muTc dien ap thung lung V v . 

So nac thang trong mot xung du'Oc tinh theo cong thde: 

V -V 

v p V V 

n - - 

AV 

Chu ky T„ cua tin hieu htnh nac thang tuy thuoc transistor Ti 
quyet dinh. So nac thang trong mot chu ky do T| quyet dinh. 

Taco: T ~t< (chukydoTi taora) 

To = n.t x 

§8.6. DAO DONG TICH THOAT TAO XUNG DONG BO 
1) Dai cdtfng 

Mach dao dong li'ch thoat cho ra xung nhon de kich dieu 
khien SCR hay triac, lam thay doi dong dien xoay chieu cap cho 
tai- dung SCR khi cap cho tai DC va dung triac khi cap cho tai AC. 



Hinh 8.14: So do khoi 


124 



Chtfdng 8 


Mach dao dong tich thoat dung UJT 


De viec dieu chinh dong dien cap cho tdi tang hay giam 
thco xung kich dieu khien sdm hay tre, dung theo yeu cau ky thuat, 
mach tao xung phai diftic dieu khien dong bo theo set do khoi hmh 
8.14. 

Trong sd do 8.14, mach tao ap chuan dieu khien mach tao 
xung. Khi thay doi mtfc dien ap chuan, se lam thay doi gdc kich cho 
ra xung kich sdm hay ire. Mach tao xung kich chinh la mach tao 
dao dong tich thoat dung UJT, cho ra xung nhon de kich cho ctfc G 
cua SCR hay triac. Mach dien tur cong suat lay nguon AC cua ludi 
dien qua cac linh kien dien tif cong suat cd dieu khien (SCR, triac) 
de cap dong cho phu tai. Phu tai co the la dien trd (nhif Id say, den 
chieu sang...) hay la cac loai dong cd DC, AC can thay doi toe do. 

Mach dong b(> lay nguon AC cua lifdi, vita cap cho mach tao 
xung kich, vifa cap cho mach dien tu” cong suat, sao cho xung kich 
difdc tao ra tifdng dng vdi tifng ban ky cua dong dien xoay chieu va 
cd thdi gian tre giong nhau. Thdi gian tre difdc tlnh tif bat dau luc 
ban ky cho tdi luc cd xung kich. 

2 ) Mach dong bo dieu khidn mach nan ban ky 


a) Soda 
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Ky thuat xuna can ban va nann cao 


Nguyen Tan PhUde 


b) Nguyen /v 

Bien ap TR1 giam ap tCf 220V d sd cap xuong khoang 48V d 
thtf cap. Bien dp ra (1 thi? cap thiiftng phai kha cao so vdi dien ap 
cua Zener Z. Thi du: Zener co V 2 = 12V thi dien ap ra d thi? cap 
phai khoang 48V trd len. 

Died D la mach nan dien ban ky khong loc dien. Dien ap ra 
sau diod la nhtfng ban ky difdng gian doan va ddn song (+V ( ). Hai 
dien tref R 1 -R 2 la cau phan ap ket hdp diod Zener Z de lam nhiem 
vu cat ngpn va gidi han dien ap +V 2 <3 mufc dien ap V z . Dien ap 
+V 2 difpc xem la ngudn mot chieu on ap, gian doan theo tifng ban 
ky dtfcfng cua nguon xoay chieu. Dien ap +V 2 chinh la nguon dien 
dong bp cap cho much dao dong tao xung kich. Transistor T] va T 2 
la mach tao xung kich kieu dao dong tich thoat nap on dong. 

T|.T 2 dude cap ngudn +V 2 nen se lam viec gian doan theo 
tufng ban ky. Khi ngudn AC co ban ky difdng thi T ( dan dien nap 
vao tu C va T 2 cho ra xung kich vdi thfti gian tre difdc tinh ke tif khi 

bat dau hanky: = Vp. — ' 

A) 

Bien ap TR2 la bien ap xung chuyen xung kich do T 2 tao ra 
tif sd cap sang thi? cap kich cho cifc G cua Tv T 2 la SCR cong suat 
ldn de nan diC*n dieu khien, cap dong mot chieu qua dong cd DC. 

Bien tret VR dung de dieu chinh phan ct/c cho T ( , de thay 
doi dong Io nap vao tu C. Khi T| dt/dc tang phan cite, dong dien 1<> 
tang se lam tu C nap nhanh, cho ra xung kich setm va ngifdc lai. 

3) Mach ddng bo dieu khien mach ndn toan ky 

a) Sd do 
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ChUdng 8 


Mach dao dong tich thoal dung UJT 



b) Nguyen l\ 

Trifcfng hop mach nan dien dieu khien cap ngudn cho dong 
cd DC la mach nan dien toan ky - dung hai SCR Ti va T 4 - thi 
mach tao ngudn dong bo cung la mach nan ban ky khong loc dien. 
Dien ap ra sau hai diod D| va D 2 la nhtfng ban ky dudng lien tuc va 
dpn song +V 1 . 

Hai dien trcf R|.R 2 ket hdp diod Zener la mach cdt ngon va 
gidi han dien ap +V 2 of muTc dien ap Vz- Dien ap Vz la ngudn dien 
dong bp cap cho mach dao dong tao xung kich. 

Xung kich do T| va T 2 cho ra se lan liftft kich cho eifc G cua 
T 3 va T 4 de hai SCR nay luan phien dan dien (khi SCR nhan duTOc 
ban ky dudng ciia lirdi dien) cap dong mot chieu cho dong ccl 

Bien trd VR dung de thay doi phan ci/c cho T1 de thay doi 
dong nap van tu C, lam thay doi thdi diem tao xung sdm hay tre, co 
tac dung lam thay doi dong dien AC qua dong cef, se lam thay doi 
toe dp cua dong cO. 
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Ky thuat xunn can ban va nang cap 


Nguyen Tan Phutfc 


4) Mach dong b6 dieu khien triac 

a) Si/ ltd 



Hinh 8.17 : Mach dao dong dong bo dieu khien triac 


h) Nguyen ly 

Neu tai la dong cd AC thi phai dung triac de dieu khien 
dong dien qua tai. 

Xung kich do T|_T 2 tao ra se kfch cho ct/c G cua Triac cd 
dac ttnh din dien dddc ca hai chieu nen moi ban ky difdng hay am 
cua nguon dien deu phai cd xung kich cho cifc G cua triac. Xung 
kich cho ra se dong bo vdi tifng ban ky cua Iddi dien xoay chieu. 
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CHl/ClNG 9 


MACH TAO XUNG DUNG CONG LOGIC 

§9.1. DAI CUtfNG 

Si/ ra deli cua mach tich help danh dau mot bifdc ngoac quan 
trong trong si/ phat trien cua nganh che tao linh kien dien tu\ Dac 
biet, cac mach tich hdp so" vdi chtfc nang da dang phong phu, chi 
vdi cac edng logic cd ban nhif AND- OR- NAND- NOR - NOT, ... 
mach tich hdp so" dt/ric iJng dung ngay cang rung rai trong cac linh 
vi/c tfng dung cua dien tiJ ky thuat, trong do cd ky thuat xung. 

Rat nhieu mach tao xung tri/dc day dung linh kien ban dan 
rdi nhir transistor, UJT ... deu co the thay the bang cac mach tich 
help so. 

Trong chddng 7 da gidi thieu IC dinh thi 555 i/ng dung trong 
ky thuat tao xung. Trong chifdng nay se gidi thieu them cac mach 
tao xung, chu yeu la cac mach dao dong da hai, dung cac cong 
logic cd ban. 


§9.2. MACH DA HAI Ll/CfNG ON 
1) Mach Flip-Flop 
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Kv thuat xung can ban va nang cap 


Nguyen Tan Phtftfc 


Be tao mach Flip-Flop cd ban chi can hai cong NOT mac 
cheo nhau nhir hinh 9.1. 

Khi dude cap dien, neu ng5 ra Q = 0 thi ngo vao B= 0 nen 
qua mach dao se lam ngo ra Q= 1. Di/dng hoi tiep cua Q se lam 
ngo Q= 1 va Q= 0. Mach se on dinh d trang thai nay. Mach van co 
the d trang thai ngifdc lai la Q= 1 va Q = 0 va cung on djnh d trang 
thai dcS. 

NhiT vay, mach co hai trang thai on dinh theo nguyen ly 
mach da hai ltfdng on. 

Be co the chon trang thai cho mach, ngufti ta co the dung 
cac cong NAND hay NOR va goi la RS Flip-Flop. 

2) Mach RS Flip - Flop 



Hinh 9.2 : RS Flip-Flop dung cong NAND 


Be co the dieu khien chon trang thai ngtfcti ta dung cong 
NAND co hai ngo vao, mot ngo nhan hoi tiep va mot ngo de dieu 
khien . 


130 



ChUOng 9 


Mach tao xung dting cdng logic 


Mach F/F hinh 9.2 dung hai cong NAND va hai cdng NOT 
(co the dung hai cdng NAND ndi chung hai chan vao lam hai cdng 
NOT). 

Hai ngo van duWc dat ten la SET (S) va RESET (R). Ngo S 
dieu khien cdng NAND co ngo ra Q, ngo R dieu khien cdng NAND cd 
ngo ra Q. 

- Neu S = 1, R = 0, ngo ra Q = 1, Q = 0 (nhifhinh ve) 

- Neu S = 0, R = 1, ngo ra Q = 0, Q = 1 (ngufdc vdi hinh ve) 

Gia suf dang d trang thai S = I, R = 0 va Q = 1, Q =0. Sau 
do cho ngo S = 0 (hi mach van giCT nguyen trang thai. 

Tifclng tit cho tritiJng hdp ngtfdc lai, neu dang cl trang thai S= 
0, R= 1 va Q = 0, Q = I, Sau do", cho ngo R = 0 th) mach v3n giff 
nguyen trang thai. 

Tom lai: khi ngo SET co mdc cao thi ngo ra Q = l (mure cao) 
va khi ngo RESET cd mtfc cao thi ngo ra Q = 0 (mtfc lhap). Hinh 
9.3a la ky hieu, hinh 9.3b la bang svf that cua RS Flip-Flop. 


Hinh 9.3b 

Mach RS Flip-Flop co the dung 2 cdng NOR van co nguyen 
ly nhir tren. Tuy nhien, khi dung cdng NOR thi ngo S dieu khien 


s 

R 

Q 

Q 

1 

0 

l 

0 

0 

1 

0 

l 

0 

0 

Khong doi 

1 

1 

Cam 



Hinh 9.3a 
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Hinh 9.4a : Mach RS Flip-Flop cong NOR 


Trong bang si/ that hinh 9.3b, trtfttng hi/p hai ngo vao deu d 
mtic cao (R = 1, S = 1) thi ca hai ngo ra cling deu d nitfc cao (Q = 1. 
Q = 1). Vi mach Itfdng on co hai ngo ra phai i’l trang lhai ngiTOc 
nhau, trifclng help Q = 1 va Q = 1 dufdc gpi la trang thai bat on hay 
la trang thai cam. 

3) Mach RS Flip • Flop 



Hinh 9.4b : Mach RS Flip-Flop cong NOR 

Trong mach RS Flip-Flop hinh 9.2, neu bo di hai cong NOT 
ti ngo vao thi mach van co nguyen ly nhu' mach Flip-Flop nhifng 
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Chiftjng 9 


Mach lao xting dung cong logic 


hoat dong ngt/dc lai. Mach dien hinh 9.4b cho lhay nguyen ly cua 
mach Flip-Flop nay. 

Khi S= 0 (hay S= 1) va R= 1 (hay R = 0), ngd ra Q= 1 va 

Q=0. 

Khi R = 0 (hay R= 1) va S= 1 (hay S= 0), ngd ra Q= 0 va 

Q= i 

Hai ngd van trong much nay cd trang thai dao vdi ngd vao S 
va R trong mach RS Flip-Flop, non difctc goi la S va R . Mach Flip- 
Flop nay difOc goi la mach RS Flip-Flop. 

Hinh 9.5a la ky hicu, hinh 9.5b la bang slT that cua mach 
RS Flip-Flop. 



Hinh 9.5a : Hai ky hieu ciia RS Flip-Flop 


s 

R 

Q 

Q 

0 

1 

l 

0 

1 

0 

0 

l 

1 

1 

Khdng doi 

0 

0 

Cam 


Hinh 9,5b : Bang si/ that 
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Kv thuat xung can ban va nang cao 


Nguyen Tan Phifdc 


Theo bang sir that hinh 9.5b, RS Flip-Flop cung co trang thai 
S= 1, R = 1, ngo ra Q va Q co trang thai khong doi. Trang thai cam 
trong mach RS Flip-Flop la trang thai S= 0, R= 0, vi theo ly luan 
logic thi luc do, hai ngo ra deu Cl mufc cao Q= 1, Q = 1. Trang thai nay 
ngifdc vdi nguyen ly mach lifting on nen goi 1^-trang thai cam. 


§9.3. MACH DA HAI DCfN ON 

Mach ddn on dung cdng NOR co sd do nhiT hinh 9.6. 


+V 



Khi mcl dien, neu ngo A = 0, tutc thdi cdng NOR © co ngo 
vao cao nhft dien trd R ndi len nguon nen ngo ra Q = 0. Ngo Q difa 
ve cdng NOR © miic lhap va nhtt ngo A = 0 nen cdng NOR co ngo 
ra Voi = 1. Day la (rang thai on dinh cua mach ddn on do tu C 
khong nap dien dddc. 

Khi co tin hieu vao dieu khien ngo A len mu’c cao thi cdng 
NOR © co Voi = 0, lam cho tu C nap dien qua R, tdc thdi cdng 
NOR © co Vo 2 = Q= 1 (do tu bi ndi tat). Khi tu nap day (thdc ra chi 
den mufc Vih =2v), cdng NOR @ co ngo vao len cao lam Vo 2 = Q= 
0. Dien dp ra cua Q diTa ve cdng NOR ©. Luc do, ngo A hot xung 
kich nen da tret ve 0, lam cdng NOR © co ngo ra V 0 | =1. Mach trii 
lai trang thai on dinh ban dau. 
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Chtfdng 9 


Mach tao xung citing cdng logic 


§9.4. MACH DA HAI PHI ON 

Be thdc hien much da hai phi on bang cdng logic ngifdi ta co 
the dung nhieu each khac nhau tren cd sd hai mach dao mac noi 
tiep cheo nhau. 

1) Dung hai cong NAND 



Q 


Q 


Hinh 9.7 : Da hai phi on 


Hai cdng NAND, trong sd do hinh 9.7, co hai ngo vao noi tilt 
nen co chtfc nang cua mach dao. Viec chuyen doi trang thai cua 
mach difdc dieu khien nhd tu C nap xa qua dien tr<3 R. 

Gia suf: cdng © co Q = 1 va cdng © co Q = 0. Luc do, tu C 
bat dau nap qua dien trcl R lam dien ap ngo vao cdng ® tang len, 
va khi tang len den nguftng cao (= 1,6V + 2V) thi cdng © doi trang thai 
lam Q = 0 va cdng © co Q = 1. 

Khi hai cdng doi trang thai thi tu C v3n dang con nap dien 
se xa qua R, theo chieu nhif hinh ve. Khi dien ap tren tu giam 
xuong di/di mtfc thap (nho hdn 0,8V) thi hai cong la i doi trang thai 
va Q= 1, Q =0. 
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Ky thuat xung can ban va nang cao 


Nguyen Tan Phtfflc 


Qua trinh doi trang thai tiep dien lien tuc. Chu ky cua xung 
ra dude tinh then cong thu'c: 

T = 2,3RC 

Tan so xung ra: / - —5- 

2,3. RC 

Dien trd R co tri so gidi han trong khoang 220 Q den 470£X 
Do dien trd R chi cd tri so" nho nen mach khong thfch hop 0 tan so 
thap. 

2) Mach da hai phi tfn dfii xufng 

SO do hinh 9.S la mach da hai phi on doi xufng dung hai cong 
NAND, ndi hai ngo vao nhdhai cong NOT. 

Hai tu C la mach hoi ticp difdng de tao dao dong. 



Cac dien trd R| - R 2 - Ri dude chon de duy tri dien ap d ngo 
vao cua hai cong gan mufc dien ap ngudng. Khi tu dien nap xii, dien 
ap ngo vao dao dong tren dt/di mtfc dien ap ngifOng lam dien ap 
ngo ra dao dong giufa hai mtfc 1 va 0. 
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ChUOng 9 


Mach tao xung dung cong logic 


Gia stf ngo ra Q= 0, ngo ra Q= 1. Luc do, tu C| nap tao 
dong qua R| lain dien ap ngo vao cong 1 d cao va mach lam on 
djnh ci trang thai nay. Khi tu C| nap day th'i mat dong qua R| nen 
ngo vao cong l d mtfc 0 lam ngo ra Q= 1. Luc do, tu Ci nap dien 
qua Rj. tao dong lam dien ap ngo vao cong 2 d cao va ngo ra Q= 0. 
Khi Q = 0 thi tu C| se xa dien qua R| theo chieu ngiftfc lai, lam ngo 
vao cong 1 giuf <’t mdc thap va mach tarn on dinh d trang thai nay. 

Nhif vay, khi tu C 2 nap qua R 2 lam Q = 0 thi tu C| xa qua R| lam 
Q - I. Khi tu C 2 nap day va tu C| xa xong thi mach lai doi trang 
thai nhif cu de C] nap va C 2 xa. 

Dien trd R| thifclng chon cung tri so R 2 . Tan so dao dong 
dUOc tinh theo cong thufc: 


2(R, + R X )C 

Mach chi thich hdp cho dao dong tan so cao. 

3) Mach da hai phi on eo dieu khien 

Trong hinh 9.9, mach phi on dung hai cong NAND vdi cong 
(2) la cong NOT va cong (1) co chan A la chan nhan tin hieu dieu 
khien. 
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Kv thuat xuna can ban va nang cao 


Nguyen Tan Phifdc 


Neu ngo A= ] thi mach dao dong cho ra xung vuting, neu ngo 
A= 0 thl mach ngifng dao dong. 

Gia stf cong NAND (1) co A = 1, ngo ra Voi= 0 va cong (2) 
co V <)2 = Q = 1. Luc do, tu C nap dien qua R. Khi tu C nap day thi 
ngo B <1 mdc thap, nen cong NAND (1) co V 0 | = 1 va cong NAND 
(2) co V 02 = Q= 0- Bay gift tu C xa dien qua R. 

Khi tu xa xong tu se nap dien theo chieu ngtidc lai (nhi/hinh 
ve) lam cho ngo B lai len cao nen cong NAND (1) co A = 1. Khi B= 1 
thi Voi= 0, V 02 = Q = 1. Mach da trd lai trang thai ban dau. Tu se 
nap va xa dien lien tuc cho ra dang song vuong co tan so: 


1,4 RC 

Khi chan A = 0 se lam cho cong NAND co ngo ra gift 
nguyen d mdc cao, Voi = 1 va mach ngifhg dao dong. Nhil vay, 
chan A la chan nhan tin hieu dieu khien mach dao dong. 
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CHLfCfNG 10 


MACH SCHMITT TRIGGER 

§10.1. DAI Cl/ONG 

Trong tu" nhien, cac dai lifting vat ly nhU 1 cac tin hieu dien 
(dien ap, dong dien...) hay cac tin hieu khong dien (nhiet do, am 
do, ap suat ...) thufrng la loai tin hieu lien tuc (con goi la tin hieu 
tuyen tinh hay tufting tif). 

Trong lTnh vifc dieu khien, dac biet la dieu khien ty dong 
trong cong nghiep, cac thiet hi dien chi lam viec d mot trong hai 
trang thai, co dien hay khong co dien, ttfdng trifng bdi hai mdc “1 ” 
va “0” nhd trong ky thuat so. 

Be cac dai lifting vat ly (bao gom ca tin hieu dien va khong 
dien) co the dieu khien diftlc nhffng thiet bj dien cong suat ldn, 
ngifcli ta dung mach Schmitt Trigger de doi tcf tin hieu lien tuc ra tin 
hieu vuong vdi kha nang chong nhieu cao. 


1 

Schmitt 


A 

Trigger 



Vo 


Hinh 10-1 : Mach Schmitt Trigger 


Hinh 10.1 va 10.2 mo la nguyen ly cua mach Schmitt 
Trigger, tro/ig do dien ap ngo vao Vi la dang dien ap bien thien 
lien tuc theo thtli gian, trong khi dien ap ngo ra la dang xung vuong 
co hai mufc la V 0 h (dien ap ra mtfc cao) va Vol (dien ap ra mtfc 
thap). 
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Ky thuat xuna con ban va nang cao 


Nguyen Tan Phifde 



Hlnh [0.2 : Dang dien ap vao va dien ap ra 


Khi dien ap vao V| nhd hdn mtfc dien ap nguftng thap V TH 
thl ngd ra co mtfc thap V C)L , khi ngd vao co Vi ldn hdn V TH * Ihi 
ngd ra tang len mtfc cao Von. Dien ap ngd ra chi giam trd lai mtfc 
thap V( )L khi ngd vao co V| giam nhd hdn mure dien ap ngi/dng thap 
la V TH " va chi tang len lai mtfc cao V () h khi ngd vao V t tang hdn 
intfc dien ap n gifting cao V T h + - 


§10.2, MACH SCHMITH TRIGGER CAN BAN 
1) Srtdft 

Trong sd do maeh dien hinh 103, hai transistor Ti va T> 
dtfde ghep trife tiep va cd chung R^. Ctfe B? dude phan cite nhd 
dien ap V n qua dien t ret 

De ed dien ap ra la xung vuOng thl hai transistor phai chay ti 
che do bao hda - ngifng dan. Khi T| ngifng dan se dieu khien T? 
chay bao hda va ngude lai khi T| bao hda se dieu khien T 2 ngifng 
dan. 
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© © 


Hmh 10-3 : Mach Schmitt Trigger cd ban 


2) Nguyen ly 

a) Xi't Irani; ihdi T/ ngi(n}> dim ■ T? biio ho a 

Khi diert ap ngd vao V| d mtfc thap (V| < V TH ~) thi T| ngdng 
dan. Luc do Ici = 0 nen T| coi nhir hd mach. Transistor To cd dong 
Ib 2 qua Rci va Rb dt/dc tfnh sao cho cd tri so du de T 2 chay bao hda. 
Dong dien bao hda Ic 2 sat du’clc tilth theo cong thtfc: 


r _ Kr-K,.„„ _ . 

<2 '‘" R ( , + R h h2 
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Ky thuat xtingcan ban va nangcao 


Nguyen Tan Phude 



Trong do, Vce^i la dien ap bao hoa giffa hai chan C va E (VcEsai 
s 0,2 V). 


Dieu kien de T 2 bao hoa la dong dien Ib 2 phai co gia tr| du 
Idn sao cho: 


Ib 2 - k. 


I C2sat 


p 


(k = 2 + 5) 


( k la he so bao hoa sau cua transistor) 

Trong mach dien hinh 10.4, dong dien Ib 2 dutfc tinh theo 

cong thtfc: 1 b 2 = ——— 

R c , + R b 


Vdi: Vbi =V E2 + VsEs a ( =-^- ^ r ^f^L K,.+ 0, 


8V 


R< 2 + R I. 


De hai transistor co the doi trang thai thi dien ap V| phai 
tang den mufc ngdOng cao la Vjh + : 
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ChifcJng 10 


Mflch Schmill Trigger 


V, > V TH + = Vei + VuEsal - V Z V< T R ! + °’ 8V 

R <2 + R h 

b) Xet trgng thdi Ti bao hoa, T 2 ngUng dan: 

Khi dien ap ngo vao V| d mtfc cao (V| > V T h + ) thi T| bao 
hoa. Luc do, dong Ibi tang cao va Ici bao hoa lam sut ap tren Rci 
nen mat phan cite cho B 2 va T 2 ngtfng din. 



Hinh 10-5 : Trang thai T| bao hoa, T 2 ngtfng dan 

Dong di6n bao hoa Icisai dtfdc tinh theo cong thtfc: 

V -V 

1 _ _CC r ( l:\ili ^ / 

n “'“ R n + R, = /:1 

Luc do, dong I E i qua R E tao ra dien ap chung cho hai ctfc E: 

V E , = V E2 = I ei .R e= ^ R, 

R n + R i: 
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Ky thuat xung c5n ban va nang cao 


Nguyen Tan Phift'tc 


Be hai transistor e6 the doi trd lai (rang thai cu (T| ngirng 
dan, T 2 bao hba), dien ap V| phai giam den dddi mufc ngifdng thap 
la V TH : 

V,<V TH = V E , + V BEv „, = l( ' R, + 0,6V 

R, 1 + R/. 

c) Xdc dinh r\f>Udng cao va n^udn^ thap: 

Khi khao sat mot mach Schmitt Trigger, can xac dinh mtfc 
dien ap ngifdng cao va ngddng thap it ngd vao va ngo ra. 

Qua phan ti'ch tren, dien ap vao ngiftlng cao Vth + : 

V -V 

V ( J^LR +0.81' 

R C2 + R ,: 

Dien ap vao ngiftlng thap: 

V . -V 

v = _o- il! a LR + 06r 

R n+ R ,-: 

Trang thai Ti ngutig dan, T 2 bao hoa, dien ap ngo ra co mure 

V()L = Vcc - V2siit Rc2 
V - V 

v -v _ LL _ r 

1,1 " r (2 + r,. ' 2 

Hay: Vql~ V E 2 + Vccsai 

V -V 

V,„ = <—R, + 0,2K 


thap: 


01 


R ( 2 + R1: 


Trang thai T| bao hoa, Ti ngt/ng dan, dien ap ra cb mde cao: 

Voh ~ Vcc (khi khong tai) 

Ne ? tai R L noi td ede C 2 xuong mass thi dien ap ra mure cao: 
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Charing 10 


Mach Schmitt Trigger 


K>h = Kr p ~ ' (khi c6 t5 ‘ Rl) 

K ( 2 + K l. 

d) Tom tdt: 

- Khi dien ap vao mtfc thap, T| ngifng, T 2 bao hoa va dien 
ap ra 0 mtfc thap V 01 .. 

- Khi dien ap vao tang len tren ngurdng cao V TH \ T| bao 
hoa, T 2 ngifng va dien ap ra ci mtfc cao V 0 h- 

- Khi dien ap vao giam xuong dlfdi ngtfilng thap V TH ' , T| lai 
ngifng, Ti bao hoa va dien ap ra lai xuong mtfc thap V 0 l- 

Mtfc sai biet gitfa ngtfOng cao V TH + va ngtfdng thap V T n" 
difdc got la do Ire (hysteresis: hien ttfdng tre) cua mach Schmitt 
Trigger. Tri so" dien trot Ret cang ldn so vdi R C 2 thl dp tre cang ldn. 
Do tre tang lam tang k.ha nang chong nhieu cua mach Schmitt 
Trigger. 


§10.3. BAI TOAN PHAN TICH MACH 

Cho mach Schmith Trigger co sd do nhtf hinh 10.6, tfnh cac 
thong so cua mach. Cho biet nguon + Vcc = 12V. 



Hinh 10-6 : Mach Schmitt Trigger tieu bieu 
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Kv thuat xune c5n ban va nang cao 


Nguyen Tan Phrfdc 


Trirdc het tfnh dien ap ngo vao: 
NgufOng cao V T h + : 

V -V 

V .... =-^- ^R, + 0,8K 


1H 


R (1 + R f 

12 - 0,2 

1,5.10* + 300 

Ngirdng thap V TH : 


.300 + 0,8V = 2,75V 


V -V 

V _ _LL - ilHLR + 0,6F 


m 


R n + R, 
12 - 0,2 


300 +0,6V = 1,3 V 


4,7.10 J +300 
Xac dinh mtfc dien ap ngo ra: 

Mtfc tha’p khi Ti ngtfng, T 2 bao hoa: 

V _ V<< ~ R + 0,2F = 2,15F 

R, 2 + R, h 

Mtfc cao khi T ( bao hoa, T 2 ngifng: 


V - V 

* OH r (( 




= 12 


10 . 10 ' 


R (2 + R, 1,5.10' +10.10 


r = 10,4F 


§10.4. BAI TOAN THIET KE MACH 

Thiet ke mach Schinitt Trigger theo cac thong so ky thuat 

sau: 


- Nguon +Vcc = 15V, tai Rc 2 chi'nh lH cuon day cua rd-le 
12VDC co dien trd mot chieu la 600 Q. 

- Chon transistor co do khuech dai (1 = 100 
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Chifdng 10 


Mach Schmid Trigger 


- Hay tfnh dien ap vao ngi/dng cao V TH + va ngudng thap 
Vth de mach dieu khien difdc rd-le. 



Hinh 10-7 : Sd do mach Schmitt Trigger co tai rd-le 


Trong mach dien hinh 10.7, dien tret Rc 2 dUdc thay bang ro¬ 
le 12VDC, dien trd mot chieu la R L = 600Q. Tinh dong di$n mot 
chieu qua rdle: 

I 2 = 1 C2 = — = 20mA 
600 

Khi T 2 dan, rd-le co dien va dong Ic 2 = 20mA se qua Re- 

Dien trd Re dude chon theo cong thuTc: 

Ve = 1e2-Re ~ Ic 2 .Re 

Hay: Ve = V cc -Vl - Vce^i 

= 15 - 12-0,2= 2,8V 

Suy ra: R r =—-= — = 140Q 
I rl 20 . 10' 1 

Khi co tri so dien trd Re ta co the tmh dien ap ngo vao 
ngudng cao theo cong thu’c: 
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Ky thuat xuiifl can ban va nang cao 


Nguyen Tan Ruffle 


V - —— \l-baL R +0W 

R ( , + R, ‘ 


15- 0.2 
600 +140 


140 + 0.8 = 3.61' 


Dien mi Rci linking dude chon co trj so" khoiing 2 den 3 kin 
tri so eiia dien mi Rr; . 

Chon: Rei = 3R C ; = 3 x 600 Q = 1,8 kQ 

Dien ap ngo vao ngifdng lhap dude linh theo cong Ihifc: 

r (( -r ( , 


1111 R.,+R, 

15 - 0.2 


1.8.10’ + 140 


R, + 0.61 ’ 


140 + 0,6 = 1 . 661 ’ 


De T; dieu khien difdc idle ihl T; phai dan hao hda, dong 
dien In? phai du kin va dude thih theo cong thuTe: 


In; = k 


= 3 


fi 

20 . 10 ’ 

100 


(chon k = 3) 


= 0,6mA 


Dien mi Rn de phan cu'c cho T; dude tinh theo cong thuTe: 

-*ri 


^ IV \m 


R„=~ 


in, 

15 - 2 . 8 - 0.8 


0 , 6.10 ■’ 


1.8AQ = 7.2 kQ. 
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Chitting 10 


Mach Schmitt Trigger 



Hinh 10-Sb : Quart he gitfa ngo ra theo ngo vao 




Kv thuat xung c5n ban va nang cao 


Nguyen Tan Phtfcic 


Mach hoi tiep R|-R 2 tao dien ap ngifdng d&t vao ngo (+). 
Khi OP-AMP bao hoa dddng, V ( > ~ +V C c. ngo (+) co dien ap 
ngtfdng cao: 

Vth + ~ + Vcc-■— 

R, + R 2 


Ne"u di^n ap ngo vao Vj < Vth + thi OP-AMP vln d trang thai 
bao hoa dufdng va ngo ra d mdc cao V 0 = V ( >h ~ + Vcc- 

Khi V; tang va Vj > Vjh + thi OP-AMP doi trang thai thanh 
bao hoa am. Ldc do, ngo ra co mdc thap lit V 0 = V 0 l ~ -Vcc- 

Mach hoi tiep bay gift dem di$n ap am ve ngo (+) la dien 
ap ngddng thap Vjh" theo cong thde : 


Vn, r -Vcc - 


R. 

R, +R 2 


Khi V| gi3m tr<3 lai xuong dtfdi mufc ngddng thap V Th ~ (Vj < 
V-nf) thi OP-AMP lai doi trang thai thanh bao hda difdng, ngo ra lai 
cd di£n ap cao 

Vo ~ Vqh ~ +Vcc 


Tom lai : 

- Khi Vj < V T h + => V (> = V 0H = + Vcc 

- Khi V; > V TH + => V« = Vql s - V cc 

- Khi Vi < V T h => V„ = Voh = + Vcc 

Nhif vay: khi ngo v5o co dien ap mufc thap thi ngo ra co dien 
ap mdc cao, khi ngo vao dien ap mdc cao thi ngo ra co dien ap mdc 
thap do tac dung cua match dao. 

Mach hoi tiep R| - R 2 ve ngo (+) la mach hoi tiep dirdng de 
tao dap dng nhanh lam mach doi trang thai tdc thdi, giam nho thdi 



Chirring 10 


Mach Schmitt Trigger 


gian tre khi chuyen mach de co canh xung vuong ra dUric th&ng 
dtfng. 

2) Mach Schmitt Trigger khdng dao 

Mach hoi tiep dem dien dp ngo ra ve ngo vao (+) qua R 2 . 
Khi dien ap ngo vao dd cao hrin ngtfdng cao Vth + thi ngo ra co mtfe 
cao V 0 = +V C c. OP-AMP d trang thai bao hoa during. 


R: 



Hinh 10-9a : Mach Schmitt Trigger 
dung OP-AMP khong dao 
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Kv thuat xung c5n ban va nans cao 


Nguyen Tan Phtfflc 


Vo 




VoH 

V T h" 



Vlh+ . 






Vol 



Hinh 10-9c : Dac tfnh truyen 

Khi dien ap ngo vao giam xuong dtfdi mtfc ngtfdng thap thi 
OP-AMP doi trang thai thanh bao hoa am. 

Di$n ap ngtfdng mtfc thap dtfdc tfnh theo cong thtfc: 

Vth = Vol • ~~ = - Vcc -- 

Rj R 2 

OP-AMP se duy tri trang thai bao hoa am cho den khi dien 
ap ngtfdng vao tiling cao hcfn mtfc ngtfdng cao Vth + thi OP-AMP lai 
doi trang thai thanh bao hoa ditOng. 

Dien ap ngtfdng mtfc cao dude tfnh theo cong thtfc: 

V"TH + = V oh . = + VCC • 

r 2 r 2 

Tom lai : 

- Khi Vi < Vth + => Vo - Vql r - Vcc 

- Khi V| > V TH + => V 0 = V 0H ~ + Vcc 

- Khi V, < V TH ' => V 0 = V 0L s - V cc 

Nhu v$y \ 
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Chtrong 10 


Mach Schmitt Trigger 


Khi ngo vao co dien ap mufc thap thi ngo ra co dien ap mufc 
thap, khi ngo van co dien ap rnti’c cao thi ngo ra co dien ap mtfe cao 
do tac dung ciia mach khong dao. 

§11.6- MACH SCHMITT TRIGGER DUNG CONG LOGIC 

Mach Schmitt Trigger co the thdc hien bhng hai transistor 
hay mot OP-AMP, ngoai ra con co the thifc hien bang hai cong 
logic NAND nhif mach dien hinh 10.10a. 



Hinh 10-10b : Ky hieu mach 
Schmitt Trigger 
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Vo 

Voh 

V 0L 


Hinh 10-10c : Quan he gitfa ngo ra theo ngo vao 

Khi dien ap vao V| d mtfc thap thi hai ngo vao cua cong (2) 
3 mtfc thap, nen cong (2) co ngo ra cao => Q = 1 va qua cong (1), 
co chtfc niing cua cdng NOT, nen cong (1) co ngo ra thap => Q = 0 . 

Khi dien ap ngo vao Vj tang len tren mtfc cao V TH + (Vth + ~ 
1,6V) thi diod D dan va cong 2 doi trang thai ngo ra xuong mtfc 
thap => Q = 0, va qua cong (1) dao lai Q = 1. Dien ap mtfc cao dtfa 
ve lam diod D bj phan ctfc ngtfdc nen cong (2) dtfdc duy tri trang 
thai nay, mSc dau ngo vao Vj co the giam hdn V,^. 

Khi di^n ap ngo vao giam xuong dtfdi mtfc ngtfdng thap 
V TH " thi cong (2) lai doi trang thai va Q = 1 va qua cong dao (1) thi 
Q = 0, mach trd lai trang thai ban dau. 

Dien ap ngo vao mtfc thap Vth" s 0,8V, mtfc cao Vth + ~ 
1,6V. Diod chon loai Germanium. 

Dien tret Ri co tri so khoang 3 kQ den 5kQ, dien trd R 2 co tri 
so" khoang lkQ. 
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Chirring 10 


Mach Schmitt Trigger 


Mach co rill diem la thdi gian tre rat nho, nen do doc ngo ra 
thang duTng difric dung lam cac bo chuyen mach chinh xac. 


§11.7- MACH SCHMITT - TRIGGER CHINH XAC 



Hinh 10-11 : Mach Schmitt Trigger chinh xac 


Be co do chuyen mach chinh xac cao, ngudi ta ghep OP-AMP 
va cong NAND nhtf mach dien hinh 10.11. 

Trong sd do mach hinh 10.11, hai OP-AMP 1 va 2 la hai mach 
khuech dai so sanh de so dien ap ngo vao Vj vdi hai dien ap 
ngifdng mtfc cao V TH + va mure thap V T h • 

Khi Vj cd tri so nho hrin ngtrdng thap (Vj < V T h ) thi OP- 
AMP 1 co ngo ra R = 1 va OP-AMP 2 co ng5 ra S = 0. Cong NAND 
3 va 4 la mach RS Flip-Flop, nen khi c6 R = 1, S = 0 thi ngo ra co Q 
= 0 va Q = 1. 

Khi V| tang cao hrin V T h\ nhtfhg van con nho hrin Vjh + (Vth < Vj 
< V TH + ) thi ngo R van ri mtfc cao R = 1, nen tuy ngo S t&ng len 1, 
mach F/F van khong doi trang thai. 
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Khi V, tang cao hdn Vjh\ ngo R = 0. Luc do, mufc cao cua 
ngo S (S= 1) mdi cd tac dung kich doi trang that cua F/F va ngo ra co 
Q — L Q = 0(V 0 = Q= 1). 

Khi dien ap vao V, giam nho hdn Vth + nhtfng van ldn hdn 
Vjh thi ngo R = 1, nhifng ngo S van con d mile cao nen F/F van giur 
nguyen trang thai la: Q = 1, Q = 0. 

Khi dien ap vao V; giam nho hdn mtfc nguflng thaip, ngo S = 
0 va ngo R = 1 nen co tac dung doi trang thai cua F/F va ngo ra co Q = 
0, Q = 1 (V o = Q = 0). 

Hinh 10.12 cho tha'y dien ap d cac ngo R - S - Vj - V 0 de mo 
ta nguyen ly hoat dong cua mach Schmitt Trigger. 

Dien ap ngi/dng V T h + va Vjh co the lay tuf cac nguon dien 
ap chuan va co the dieu chinh thay doi mufc dien ap ngddng theo 
yeu cau cua niach dien. 
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CHUCfNG II 


MACH DAO DONG VCO VA CCO 

§11.1. DAI CLfCfNG 

Hien nay, ngift'li la da che tao dude nhieu vi much (hire hien 
dude chtfc nang dao dong tao (in hieu xung vuong hay xung tarn 
giac. Bang each lap them cac linh kien refi ben ngoai va chon lifa 
tri so thich hop, mach dao dong co the eho ra tin hieu co tan so thay 
doi theo y muon. 

Hai loai vi mach dao dong dude suf dung rpng rai trong ky 
thuat tao xung la IC 566 va IC 567. Ling dung phd hien nhat la cac 
mach ma hoa va giai ma tia hong ngoai trong cac bo thu phat 
quang dien. 


§11.2. MA HOA TIA HONG NGOAI BANG MACH VCO 

1- Mach dao dong VCO dung IC 566 

Mach VCO do viet tat bdi Voltage Control Oscilator (mach 
dao dong dieu khien bang dien ap). IC 566 difOc xem la IC deu 
hieu cho ho VCO cd hlnh dang va cau true ben ngoai nhu" htnh 11.1. 

Cac chan ra; 

(1) GND (ground): ndi dat 

(2) NC (No-Connect): chan dif 

(3) Square Wave Output: ngo ra cua song vuong 

(4) Triangular Wave Output: ngo ra cua song tam giac 

(5) Modulation Input: ngo vao hien dieu 
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Nguyen Tan Phtfdc 



(6) Current Sources: nguon dong dien 

(7) Current Sources: nguon dong dien 

(8) +V C c: nguon nuoi mot chieu duVtng 



Hinh 11.1 : Ca*u true va hinh dang IC 566 


Mach nguon dong dien co lac dung girt cho dong dien nap 
vao tu C qua dien trd R co tri so on djnh. Tri so ciia dong dien nap 
co the thay doi hang each dicu chinh mtfc dien ap dat vao chan 5. 

Dien ap nap dtfdc tren tu tang theo ham bac nhat (chtf 
khong theo ham so mu nhit mach nap RC thong thiiftng). 

Mach Schmitt Trigger nhtf co hai mtfc dien ap ngtfflng cao 
Vva nguOng thap V™ nen co nhiem vu gidi han mtfc dien ap 
tren tu khi nap va mtfc dien ap tren tu khi xa, de tao ra dang dien 
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ChUQng 11 


Mach dao dong VCO va CCO 


ap hinh rang ctfa d chan 7, qua mach Schmitt Trigger se cho ra 
dang dien ap hinh vuong. 

Mach Buffer trong IC la hai mach khueeh dai dem de 
khueeh dai dong dien cho hai dang song vuong va tarn giac, dong 
thcti con co tac dung doi tong trot Id tong trd cao xuong thap de 
dung hop vdi tai d ngd ra. 

Viec thay doi dien ap dat vao chan 5 se lam thay doi dong 
nap, dufa den thay doi toe do nap cua tu nen se lam thay doi tan so 
cua xung vuong va tarn giac ra. Khi thay doi tri so R va C ben 
ngoai cung se lam thay doi tan so' xung ra. 


Cac chi tieu ky thuat cua IC 566: 

- dien ap nguon nuoi: V C c = 10V -r 24V 

- tan so dao dong toi da f 0 n W * = 1MHz tinh theo cong thde: 


fo = 


RC 


Kr - K 

K-r 


(V c : dien ap dieu che) 


dien ap dieu che ft chan 5 cho phep: 


-V < V <V 
4 


- gidi han trj so cua dien trd: 2 kQ < R < 20 kQ 

2 • Hai mach ap dung tieu bieu 

Trong sd do hinh 11.2a, bien trd 5kQ dung de dieu chinh 
mdc dien ap V c dieu che' dat vao chan 5. 

Cau phan ap cho ra dien ap d hai diem AvitB: 

V A * 11,9V, V B ^9V 

Khoang tan so xung vuong va tain giac cd the thay doi dtfdc 
khi dieu chinh bien trd 5kQ: 
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Kv thuat xunu can ban va nanu cao 


Neuycn Tan Phifrte 






Chifttng 11 


Mach dao ddng VCO va CCO 


Neu chon tu C co tri so 0,01 pF thl khoang tan so co the thay 
doi dtfdc la: fi> m in = 170 Hz, fo max = 5000 Hz. 

Trong sd do hinh 11.3a, diem M co dien ap Vm « 10,5V nhd 
hai dien trd cua cau phan ap. Tin hieu xoay chieu dieu che co dien 
ap dinh-dinh la 2V PP . 

Nhif vfiy, dien ip V M se dao dong trong khoang dien ap: 

V M = 10,5V ± 1V = 9,5V ^ 11,5 V 



Khi di^n ap Vm thay doi trong khoang di$n ip tren thi tan so 
cua xung vuong va xung tam giac cung se thay doi lien tuc theo 
thcfi gian (nhtf nguyen 1^ dieu che tan so FM). 
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Kv thuat xune c&n ban va nang cao 


Nguyen Tan Phirdc 


V 03 



Hlnh 11,3b : Xung ra co tan so thay doi 
theo tin hieu xoay chieu 


Hinh 11.3b cho thay dang xung ra c6 tan so thay doi theo 
thcfi gian theo di€n ap cua tin hieu xoay chieu dieu che d5t vao 
chan 5. 

Xung vuong hay xung tam giac ra se qua transistor cong suat 
de dieu khien cac led hong ngoai sang theo tan so xung da dufdc 
dieu che. 


§11.3. MACH DAO DQNG CCO 
1) Dai ctftftig 

Mach dao dong CCO (Current Control Oscilator) la loai mach 
dao d6ng tao xung diTdc dieu khien biing dong dien. Trong 1C 567 
lit loai IC v6ng khod pha co khoi dao dong CCO. 

IC 567 cd each ra chan va sd do khoi nQi bo nhir hlnh 11.4. 
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Chiftftig 11 


Mach dao ddng VCO va CCO 


8 7 6 5 

n n n n 

LM567 

LTTT UH 

12 3 4 


4 



Hinh 11.4 : Hinh dang v& cau trtic cua IC 567 


2) Cac chin ra 

a. Output Filter (ch5n 1): c6 tu loc Ci xuong mass d£5 loc tin 
hieu ngo ra cua mach so ap vuong pha. 

b. Low Rass Filter (chan 2): mic tu loc C 2 xuong mass de loc 
tin hi$u tan so' thSp d ngd ra cua mach so pha. 

c. Input (chan 3): nhan tin hi#u d ngo vao. 

d. +V C c(chan 4): noi nguon nuoi V C c> didn dp toi da 10V. 

e. Timing R (chan 5): noi di£n trd R giffa hai chan 5 va 6 de xac 
dinh h&ng so thdi gian va tan so cho mach dao d^ng CCO. 

f. Timing C-R (chan 6): co tu loc C tfir chSn 6 xud'ng mass, nhtf 
mot mach loc de chay on dinh tan so do mach CCO tao ra. Tin 

so dao dong c6 tri thay doi nhtf sau: fo = Hz 

RC 

g. Ground (chan 7): Chan noi mass de lay nguon nuoi cho IC 
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Kv thuat xung c5n ban va nang cap 


Nguyen Tan Phifdc 


h. Output (chan 8): ngo ra. Binh thtfdng chan 8 hd mach V n « 
Vcc, khi tin hieu ngd vao co tan so bang vdi tan so" dao dong 
fo do mach CCO tao ra thi transistor ben trong dan bao hoa, 
V o ~0V. 

3- Ngjiyen ly 

Be giai thich nguyen ly van chuyen trong IC 567, ta xet mach 
Cfrig dung cd ban nhif trong hinh 11.5. 



Hinh 11.5 : Ong dung cd ban cua IC 567 


Dien trd R1 d chan 5 va tu C| 6 chan 6 de xac dinh tan so dao 
dong cua IC 567. Tan so difdc xac d|nh theo corlg thtfc: 


/o = 


u 

R.C 


Hz = 


u 


10.10\0,01.10 


= \\KHz 


Tin hi£u fo dong thcfi dtfdc dtfa v&o hai khoi so pha va so ap 
vuong pha cung nh$n tin hieu d ngo vao chan 3 de so vdi tin hieu fodo 
mach dao dong trong IC tao ra. 
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Chitons 11 


Mach dao dong VCO va CCO 


Hai tu dien C| va C 2 ct chan 1 va chan 2 co tac dung loc xoay 
chieu tan so thap d ngo ra cua mach so pha va mach so ap vuong pha. 
Dien trot R| R 2 trong 1C ditoc xem la hai dien trd tai cho hai mach nay. 

Khi tan so ngo vao fj va tan so dao dong f„ khac nhau thi khong 
co dong qua dien tret R 2 trong 1C. Luc do, khong co dong qua R 2 trong 
IC, dien ap ngo In + cua OP-AMP so sanh se cao hctn dien ap chuan 
V re f d ngo In'. Mach so sanh se cho ra dien ap cao ct chan 8 va khong 
co dong qua dien tret tai R 2 ben ngoai IC. 

Khi tan so ngo vao f, va tan so f ( , bhng nhau thi co dong dien 
qua dien tret R 2 tao sut ap. Luc do, dien ap ngo In + cua OP-AMP so 
sanh se thap hctn dien ap chuan Vref ct ngo In'. Mach so sanh se cho ra 
dien ap thap ct chan 8. Bay gict, co dong dien qua dien tret tai vao IC cl 
chan 8. 


Do rong bang thong cua mach dtfdc tinh theo cong thufc: 

B & 1070 -r— (C 2 : tu loc ct chan 2) 

V ./oQ 

4- Dang song tren cac chdn 

Mach dao dong CCO co dang xung vuong ra ct chan 5 va xung 
tam giac ra ct chan 6. Khi chan 5 co dien ap mt?c cao thi tu C nap, chan 
6 co dien ap tang. Khi chan 5 co dien ap mute thap “thi tu C xa, chan 6 
co dien ap giam (nhu hinh 11.6). 
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Kv thuat xung c£n ban va nang cao 


Nguyen Tan Phifflc 


4- tfng dung cua IC567 

a) Mach dao d$ng tao xung vuong doi xting 

Trong sd do hinh 11.7, chan 1 la ng5 vao In+ cua mach 
khuech dai so sanh dtfdc noi vdi chan 5. 


Do chan 5 co tin hieu xung vuong (hhif hlnh 11.5) nen tin hieu 
n&y dude difa vao chan 1 va mach khuech dai so sanh se khuech dai ra 
d chan 8. Tin hieu ra 6 chan 8 cung co dang xung vuong, nhUhg kha 
nang cap dong cho tai co the len den 100mA. 

Tan so xung vuong ra cung dtfdc tinh theo cong thtfc: 


fo = — Hz 
RC 


+V ct 



Trtfdng hdp nay chan 3 cl ngo vao khong dung nen de hd. 
h) Mach dao dong cho ra hai xung vuong co tan so f, va 2f„ 
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ChUdng11 


Machdaodpng VCO va CCO 



Trong sd do hinh 11.8, tin hi$u xung vuong d chan 5 dtfclc lay 
dtfa vao chan 3 nen ngo vao cung co tin hieu cung tan so f„ do 
mach dao dong tao ra. 

Chan 1 co tu loc de loc bo xoay chieu d ng5 ra mach so ap 
vuong pha, bay gi<l lai de hd, khong co tu loc C|. Nhir vay, chan 1 se 
con tin hieu xoay chieu ra va tin hieu nay diTdc dda vao ngo ln + cua 
mach khuech dai so sanh. O ngo ra chan 8 cua IC se c6 tin hieu xung 
vuong ra v<3i tan so 2fu. 


Nhu 1 vay, ngo ra chan 8 co tin hieu xung vuong, tan so 

2 f {) = 2 —^; ngo ra chan 3 co tin hieu xung vuong, tan so / 0 = —. 
RC RC 


c) Bq ihu phat tia hong ngoai dtipc ma hod 


Hien nay, cac mach td dong dieu khien bang tia hong ngoai 
co bo phat thU’dng dildc ma hoa thanh tin hidu xoay chieu dang 
xung vuong. Be tranh bj lac dong sai bdi cac tin hieu nhieu khong 
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Ky thuat xung can ban va nang cao 


Nguyen Tan PhiftJc 
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Chddng 11 


Mach dao dong VCQ va CCQ 


Dieu nay dddc thdc hicn dcin gian neu bd phat cho ra tia hong 
ngoai ma hoa c6 tan so bang tan so" dao dong cua bo thu. 

Mach thu phat dung lia hong ngoai trong hinh 11.9 co bo phat 
la IC 566 cho ra xung vuong dieu khien Led hong ngoai IR-Led, bo 
thu la IC 567 nhan tin hieu hong ngoai doi ra tin hieu dien de so vdi 
tan so do mach CCO tao ra. 

Trong set do hinh 11.9a, IC 567 la mach dao dong VCO dddc 
dieu the" bang dien ap mot chieu de cho ra tin hieu xung vuong d chan 
3. Tin hieu ra d chan 4 la xung tam giac nhdhg khong suT dung. Bien 
trd 5kQ dung de thay doi mdc dien ap mot chieu dieu che" cho mach 
VCO, se lam cho tan so" xung ra thay doi trong khoang f( )min = 170 Hz 
va f« n)ax = 5kHz. 

Dong dien qua Led hong ngoai IR Led la dong ngat khoang 
theo tin hidu xung vuong. Tia hong ngoai do Led tao ra dddc chieu vao 
bo thu co sd do hinh 11.9b. 

Trong sd do hinh 11,9b, quang transistor la linh kien cam bien 
quang cd tac dung doi tia hong ngoai do b$ phat tao ra thanh tin hieu 
xoay chieu. Tin hieu xoay chieu se difdc OP-AMP khuech dai len 
khoang 50 lan trddc khi dddc v5o IC 567 de so pha vdi tin hieu do 
mach CCO td tao ra. 

Bien trcl 50kQ dung de dieu chfnh tan so rieng cua mach CCO 
sao cho b&ng vdi tan so do IC VCO tao ra. Luc do, ngo ra chan 8 se cd 
mure thap (« 0V) nen se cd dong qua rd-le de doi trang thai cua tiep 
diem. Tiep diem cua rd-le RY thddng dddc dung de dieu khien cac 
mach cong suat khac. 
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TS NGUYEN TAN PHl/ClC 


KY THUAT XUNG 

CAN BAN VA NANG CAO 


Chiu trach nhiem xuat ban: HOANG CHI DUNG 
Bien tap: CHI DUNG 

Trlnh bay: NGUYEN PHLftifC Tl/CfNG VAN 

Bia: NGUYEN TAN PHLfCTC 
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Di£n thoai: 08.8244534 
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Thifc hien lien doanh: NGUYEN TAN PHl/tfC 

In lan thtf : 01 So ltfdng: 1000 cuon, Kho: 16x24cm 
Tai nh& in: CT TNHH In Khuyen Hoc Phia Nam 
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TU SACH KY THUAT DIEN - DIEN Tlf 

• • • 

CUA TAC GIA NGUYEN TAN PHUtfC 


* GIAO TRINH DIEN TlT KY THUAT 

1- Linh kien dien tur (kho 16x24) 

2- Mach dien tur - Tap 1 

3- Mach dien tuf - Tap 2 

4- Mach dien ttf - Tap 3 

5- Mach so - tap 1, 2 

6- Mach ttfdng ttf (kho 16x24) 

* GIAO TRINH DIEN Tlf CONG NGHIEP 

1- Linh kien dieu khien 

2- Ky thuat xung can ban va nang cao 

3- Dien tuf tfng dung trong cong nghiep- Tap 1 

4- Dien tuf tfng dung trong cong nghiep- Tap 2 

5- Dien tuf cong suat 

* GIAO TRINH DIEN CONG NGHIEP 


(tdi ban lan thtf 12) 
(tdi ban lan thu' 6) 
(tai ban lan thu" 5) 
(sap xuat ban) 
(da xuat ban) 
(tai ban lan thtf 3) 

(tai ban lan thtf 6) 
(tai ban lan thuf 5) 
(tdi ban lan thtf 4) 
(sap xuat ban) 
(tdi ban lan thtf 2) 


1- Dien ky thuat 

2- Do ltfdng dien va dien ttf (kho 16x24) 

3- Khl cu dien - Truyen dong dien 

4- Trang bj dien 

* GIAO TRINH DIEN Tlf Tl/ DONG HOA 


(sap xuat ban) 
(tdi ban lan thtf 1) 
(sap xuat ban) 
(sdp xuat bdn) 


1- Lap trinh vdi PLC Logo, Easy va S7-200 (tai ban lan thtf 6) 

2- Lap trinh vdi PLC Zen, CPM2A va Inverter Omron (tdi ban lan thtf 4) 

3- Cam bien -Do lifdng va dieu khien (kho 16x24) (tdi ban lan thtf 1) 
4 -Trang bj dien khong tiep diem-Thang may cong nghiep (sap xuat ban) 
* GIAO TRINH DAY NGHE - Hl/CfNG NGHIEP (kho 14x20) 


1- Stfa chtfa Thiet bj Dien - Dien ttf gia dung 

2- Dien va Dien ttf can ban 

3- Dien ttf cong nghiep va Cam bien - Tdp 1 

4- Di$n ttf cong nghiep va Cam bien - Tap 2 

5- Ampli - Ly thuyet va Thtfc hanh 


(da xuat ban) 
(da xua't ban) 
(da xuat ban) 
(sap xuat ban) 
(sap xuat ban) 


Gia: 30.000 dong 




